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CATALOG 
OF NEW 
LCEII 


I N OUR NEW CATALOG you will find com¬ 
pletely described ten instruments, each 
of which is in a special class . . Labora¬ 

tory Caliber Electronic Test Instruments at 
prices every technician can afford. Each is 
the product of the exclusive McMurdo 
Silver LCETI plan . . , the modern plan 
which makes available to every service 
technician the same instruments used by 
the big manufacturers who design and test 
the very radios you must service. 

Instruments of advanced design . , . 
practical application “know-how ” translated 
into simple pictorial jnsfruct/on manuals 
, . . backed by over 37 years of w'orld- 
famous radio engineering leadership . . . 
have increased LCETI production over 


500 "^0 in 3 years and continue its growth. 

We are proud that our efforts to bring 
fine instruments to the service professional 
and the research engineer have earned such 
overwhelming acceptance. Without our tens 
of thousands of customers we could never 
keep prices down while continuously in¬ 
creasing quality, accuracy and all-around 
“usability”. 

We are ever ready to help you turn your 
shop into a modern, efficiently-equipped 
service laboratory with Laboratory Caliber 
Electronic Test Instruments, Our new cata¬ 
log will show you how easy this is . , , how 
each of these new instruments can amaz¬ 
ingly increase your earning-power and 
efficiency. Send for 1948-49 LCETI catalog. 


Laboratory 

Caliber 

Electronic 

Test 

Instruments 


OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFrCES; 1 240 MAIN ST.. HARTFORD 3, CONN 
FACTORY OFFICE: 12 4 9 MAIN ST,. HARTFORD 3. CONN. 
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YOU PRACTICE Radio Solder¬ 
ing with SoUlering Etiuipmcnt 
and liadio Marts I send you Get 
practical experience mounting 
and Connecting parts. 


YOU BUILD this Tester with 
parts N. R. I. sends early in 
course. Soon helps you fix neigh¬ 
bors Radios and EARN EXTRA 
MONEY in spare time. 


YOU TEST Radio Circuits like 
this built with parts 1 send. 
Build special circuits ; learn how 
to locate and repair circuit 
defects. 


YOU BUILD this A. M. Signal 
Generator for more valuable ex¬ 
perience. It provides ampli¬ 
tude-modulated signals for many 
tests and experiments. 


YOU PRACTICE FM (Fre¬ 
quency Modulation) experiments, 
get more experience with this 
Superheterodyne Receiver Cir¬ 
cuit you build with parts I send. 


You Get PRACTICAL EXPERIENCE 
With This Superheterodyne Receiver 

YOU BUILD THIS complete, powerful 
Radio Receiver that brings in local and dis¬ 
tant stations. N. R. I. gives you ALL the 
Radio parts . . . speaker, tubes, chassis, 
transformer, sockets, 
loop ' antenna, etc< 


BY PRACT/CfNG^ 

//Y SPARE TIME \ 

WITH BIG KITS OF PARTS I SEND YOU 


I>o you want a good-pay Job in the fast- 
growiiig Radio Industry—or your own Ra¬ 
dio Shop? Mail the Coupi.n for a Sample 
i..e88on and my 64-pnge book, “How to Be 
a Success in Radlo-Televislon-Electronlcs *' 
both FREE. See bow I will train you at 
home—how you get practical Radio expe> 
rieiice building, testing Radio circuits with 
BIG KITS OF PARTS 1 send! 

Many Boginnara Soon Maho EXTRA 
Money in Sparo Tima Whlla Learning 

The day you enroll I star» sending 
£XTU.\ MONEY manuals that show how 
to make EXTRA money fixing neighbors' 
Radios in spare time while still learning! 
U s probably easier to get started now 
than ever before because the Radio Repair 


Business Is booming. Trained Radio Tech¬ 
nicians also find profitable opportunities 
in Police, Aviation, Marine Radio, Broad¬ 
casting, Radio Manufacturing, Public Ad¬ 
dress work. Think of even greater oppor¬ 
tunities as public demand for Television, 
FM and Electronic devices continues to 
grow ! Send for FREE books now ! 

Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson and my 
FREE fi4-page book. Itead the details 
about my Course, letters from men I 
trained; see how quickly, easily you can 
get started. No obligation I Just MAIL 
(XUJPON NOyV in envelope or paste on a 
penny postal. J. E, SMITH, President, Ospt. 8NX, 
National Radio Institute. Picn«cr Home Study 
Radio School, Washington 9. D. C. 


Htt Own Radw Service 

‘T have my own Radio and 
Television .sates and servicing 
business. 1 get enough repair 
jobs to keep me going right 
along.“—ALEXANDER KISH. 
S4 Pershing Avenue. Carteret. 
New Jersey. 


Good Spire Time luuness 

“1 have been getting receivers 
to repair right along, and with 
N. R. I. methods I don't have 
to spend much time on them." 

S N. STRICKLAND, 
191 Dale Homes, Portsmouth, 
Virginia. 


VETERANS 

You get this training in your own home 
under G. I. Bill, Mail Coupon. 


II MR. JL E, SMITH, PrMS., Dwpt. 8NX 
|| National Radio Instituta, Washington 9, D. C, 

G Mail me FREE Sample Lesson and 64-page book about 
g how to win success in Radio and Television—Electronics. 
* (No salesman will call. 

I 

I Name--- 

I Address 
■ City 


Please write plainly.) 

Age- 


Zone State 

□ Check if Veteran 


APPROVED FOR TRAINING UNDER Gl BILL 
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aUDiT SURCAU OF CIRCULATION 
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i»4a—Xia.ssa. (Publishors Statomont) PRINTCO 
FOR DCCCMRtR ISSUE—X62.000 


Again this year, radio service men are 
shotving an overwhelming preference 
for Solar capacitor analyzers^specific- 
ally for Model CSC, worthy successor 
to Solaris famous Model CB, which out¬ 
sold all other capacitor analyzers com¬ 
bined. 

Model CBC is small in size, light in 
weight, big in performance and de¬ 
pendability ... the ideal low-cost in¬ 
strument for the service industry; 

m Capacitance range ... 10 mmf to 800 mf 

• Power factor range ... 0 to 50 per cent 

• Resistance range...100 to 7,000,000 ohms 

• ’'Quick as a wink" Magic Eye Wien 
bridge balancing 

• Built-in adjustable voltage power supply 

• Simplified leakage and Insulation Resist¬ 
ance tests 

• Easy to read clear scales 

Write today for Bulletin IN-3, which 
also includes description of Model CF, 
the Analyzer with the remarkable pat¬ 
ented "Quick-check.” 

SOLAR CAPACITOR SALES CORP. 

NORTH BERGEN. NEW JERSEY 


SOLAR tAPACITORS 


RAD lO'ELECTRONI CS tor 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years/ 
train you for today's unlimited opportunities in Radio 




i --1I 


Good Jobs Await the Trained 
Radio Technician 

are needed in the g^reat, modern Radio, Television and Elec¬ 
tronics industry! Trained Radio technicians are in constant and 
growing demand at excellent pay—in Broadcasting, Communica¬ 
tions, Television, Radar, Research Laboratories, Home Radio 
Service, etc, National Schools Master Shop Method Home Study 
course, with newly added lessons and equipment, can train you 
in your spare time, right m yotir own home, for these exciting 
opportunities. Our method has been proved by the remarkable 
success of National Schools-trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Lessons 
and 
Instruction 

Material Are Up-to-date, Practical, Interesting. 

National Schools Master Shop Method Home Training gives you 
basic and advanced instruction in all phases of Radio, Television 
and Electronics. Each lesson is made easy to understand by nu¬ 
merous illustrations and diagrams. All instruction material has 
been developed and tested in our own shops and laboratories. 
Under the supervision of our own engineers and instructors. A 
free sample lesson is yours upon request—use the coupon below. 

You Get This and Other Valuable Both Home Study and 



Your National Schools Course includes 
not only basic theory, but practical 
training as well ^—you learn by doing. 
We send you complete standard equip¬ 
ment of professional quality for build¬ 
ing various experimental and test 
units. You advance step by step until 
you are able to build the modern su¬ 
perheterodyne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio transmit¬ 
ter, audio oscillator, and other units. 
The Free Rooks shown above tell you 
more about it—send for them today! 


Information in the Free Sample Lesson: 

1. Basic Receiver Circuits and How They are 
Used. 

2. Construction of the Antenna Circuit. 

3. How Energy (s picked Up by the Aerial. 

4. How Signal Currents are Converted into Sound. 

5. How the Tuning Condenser Operates. 

6. How the R-F Transformer Handles the Signal, 
and other data, with diagrams and Illustrations. 


Resident Training 
Offered 

APPROVED FOR 

VETERANS 

Check Coupon Below 



Now ! NEW PROFESSIONAL MULTITESTER 
INCLUDED! 


This versatile testing instrument is portable 
and complete with test leads and batteries. 
Simple to operate, accurate and dependable. 
\ou will be able to quickly locate trouble 
and adjust the most delicate circuits. You 
can use the Multitester at home or on ser¬ 
vice calls. It is designed to mea.sure AC and 
DC volte, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument. 


NATIONAL SCHOOLS 

__ tos ANGELES 37, CALIFORNIA EST.1905 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


1 


National Schoolt. Dept. RC-12 

4000 S. Figueroa. Lot Angelot 37. Calif. 


Paste on a postcard 


Mail me FREE llie booki mentioned in your ad InclutUnK a lample lesson of 
your course. I understand no salesman will call on nio. 


name . aob. 

address . 


GET THE DETAILS—SEND THE COUPON 


CITY . ZONE. 

O Cheek here if Veteran of World War II 


- 


D6C EMBER, 1948 



























Capitol Radio Engineering Institute - Pioneer in Radio Engineering Instruction Since 1927 



RADIO-EIECTRONICS, Broadcasting, Television, Servicing, Manufacturing 


Add CREl Technical Traininfi to Your Present 
Radio Exffcrience^ Then (»pt Thai Reiter Radio ]o}> 
—Make More Money—Enjoy Increased Security. 

You can’t plan your future on a slide rule. But you can take 
a lueasureiiienl ot your own capaiiilities. 

Look at the successful radioman. You’ll find that he’s the 
fellow wlio looked and planned aliead. Today, you liave the same 
opportunity—at a lime when radio’s technical progress has gone 
heyond the supply of technical Manpower. Never hefore have so 
many men like you had the opporiiinily to step ahead into better- 
paying jobs . . - jobs that offer real interest and security in any 
tme of the many expanding fields tlial urgently need competently 
trained men. 

You can't say, “/ don't need more training*' Every ambitious 
radio technician needs more training. No matter what your experi¬ 


ence, you must fortify yourself with up-to-date technical knowl- 
Cilge to <iualify for the l>etier jobs ami to slave off the new com¬ 
petition that war-time activity has brought into the field, 

CKEl has a course of training for you. You will find our proved 
type of training practical and thorough. \\ hether your future 
lies in broadcasting, television, servicing, manufacturing or any 
brancli of communications, you will find that you can **go all the 
way with CHE!'* from introductory, basic principles to advanced 
training, and on to specialized fields of radio-electronics. 

Send for, and read, our new catalog and course outline. 
It exfdains oiir selfdmprot'ement progruni, courses and uhat 
CRE! can do for you. It will give you a good idea how prartical, 
and easy-to-finderstond our training is, and ivhy many thousatuls 
have eurolletl for CREl courses since 1927. 

VETERANS! CREl TRAINING AVAILABLE UNDER G. I. BILL 


If you have had profesaional or amateur radio 
experience and want to make more money, let 
us prove to you we have the traininK you nee<l to 
qualify for a better ra<lio job. To help us answer 
intelliirently your inquiry— please state briefly your 
backfjround of experience, eduration arid present 
position, 

Capitol Radio 
Engineering Institute 



An Accredited Technical Institute 

Dept.RE-12. 16th and Park Road, N. W/ashington 10, D. C. 

Branch 0/?icC5: Ntw Ypcfc (7) 170 Iroadway • San Fronclica (2) 760Mofket$t. 


MAIL COUPON FOR FREE BOOKLET 


I CAPITOL RADIO ENGINEERING INSTITUTE 
i 16th A Park Road. N. W., Oept. RE- 12.Washington 10, 0. C. 

! Gentlemen: Please send your free booklet. “CREl training for 
I your better job in Radio-Electronics,’* together with full rietails 

• of your home-study training. I am attaching; a brief resume of 

• my experience, education and present position. 

S Check field of greatest interest % 

! □ PRAaiCAL RADIO-ELECTRONICS □ PRACTICAL TELEVISION 

■ n IROAOCASTIRG □ AERONAUTICAL RADIO ENGINEERING 

! □ RECEIVER SERVICING 

I NAME _ ___ 

J STREET - - 

S CITY __ ZONE _STATE- 

5 □ I All ENTITLED TO TRAINtiC UNDER G. I. ilLL 


RADIO-ELECTRONICS for 
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SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! 


I train you with regular professional Radio Equip¬ 
ment, I tell you exactly what to do . . . how to do 
it. You handle Radio Parts, see them operate, 
learn what they’re for. With the fine Kits I supply, 
you learn how to build Radio Circuits, construct 
your own Test Equipment. J’ll show you how to 
cause typical Radio defects so you can watch and 
See how they act. You learn the latest methods for 
trouble-shooting and repair. All this adds up to 

1 


the finest kind of “bench” experience. And you get 
it right in your own home. In no time at all, you’ll 
be ready for a business of your own or a good job 
in Radio, FM, Television, 

Radar, Industrial Elec> 
tronics, etc. Now’s 
the time to get 
started! l 


VETERANS! 

Approved for 
G. I. Training 
Under Public 
Laws 16 and 
346 


SEND FOR MY 
VALUABLE 
FREE BOOKS! 


Soldering, wiring, connecting Radio 
parts . . . building circuits with yOur 
own hands—> you can't bear this 
method of learning. When you con¬ 
struct this Rectifier and Filter, Re¬ 
sistor and Condenser Tester, etc,, you 
get a really practical slant On Radio 
that leads to a money-making future. 


SPRAYBERRY ACADEMY of RADIO, Dept. 20-M 
SPRAYBERRY BUILDING, PUEBLO, COLORADO. Or m 

20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS ■ 

REE copies of '‘How to Make Money in Katlio. Electronics " 
and lelevision and "How to Read Radio Diagrams and Symbols." 


NOW! TWO locations' ^ 

To Serve You Better! | 

Mail Coupon to Location CITY_ 

Nearest Your Home Ik mm \ 


NAME-age_ 

ADDRESS_ 


-..STATE- _ 

IMall In envelniM! or p*«t* on p«nnV p««tc«rd) 


I Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 

and Make Tests to Prove the Theory! 


YOU .. 

B'® ^EqJiPMENT 

including 








F. LSPRAYBERPY. PRES* 
I DC NT of rhe SPRAYBERRY 
ACADEMY OF RADIO. This 
is the man who directs 
your study. His years of 
experience and Radio 
"Know-how" essure you of 
the finest in home Radio 
Training? 




LEARN RADIO 
to MAKE MONEY! 

LOW COST TRAINING - EASY PAYMENT PLAN! 


You Learn at Home How to 
Build and Test Dozens and 
Dozens of Circuits — Simple 
and Complex! 

YOU DO 
OVER I/S 
INSTRUCTIVE 
EXPIRIMENTS 


YOU BUILD 
ALL THESE TESTERS 
.AND MORE! 


I give you a fine, 
moving-coil type 
Meter Instrument 
on Jewel Bearings 
with parts for a 
compiece Analyzer 
Circuit Continuity 
Tester. You learn 
how to check and 
correct Receiver 
defects with professional speed and 
accuracy. 

You’ll get 
valuable ex¬ 
perience And 
p r a c t i c e 
building this 
Signal Gen¬ 
erator and 
multi* 
purpose 
Tester. 

Makes a 
breeze out of fixing Radios and you 
don’t have to spend money on ready* 
made Equipment. 


I 

> 


DECEMBER, 1948 
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He asks an 
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Radar sends out pulses of electric waves which, 
reflected from a target, return to reveal the 
target's location. 

Likewise, the apparatus pictured above sends 
electric waves over a coaxial telephone cable. 
Minute irregularities reflect the waves back 
to their origin; the echo makes a trace on an 
oscilloscope screen and so tells where to look 
for the trouble. 

Telephone messages need smooth ‘"high¬ 
ways” over which to travel across country: 
circuits able to transmit every talking fre¬ 


quency, without distortion> Tel^ision^iieeds 
even smoother highways and at^ many more 
frequencies. So Bell Laboratories devised 
this method of spot-testing the cable over 
the entire frequency band needed for tele¬ 
phone or television. It is so delicate that any 
possible interference with transmission is de¬ 
tected at once. Its use makes sure that every 
inch of highway is clear. 

This is another important example of how 
Bell Telephone Laboratories constantly develop 
finer communications for the nation. 


BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service. 



RADIO-ELECTRONICS for 
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OeForest^s Training, Inc. 


'Amazing New. 


Helps 

Prepare You PASTER, EASIER for... 




OSCILLOSCOPE 

MULTI* 

• METER 


[MiD... Electronics 


Here's good news ... big news . •. our BIGGEST NEWS in 
17 years. The equipment pictured at left gives a partial idea 
of D.T.I/s remarkable, new combination of shop-method 
training aids •.. to prepare you AT HOME for your start ia 
TelevisiomRadiO'Electronics. 

Get 48*Page Book FREE 

Mail coupon today for D.T.I.'s big new 48 page OPPOBTUI^fty GVIDB 
BOOK. See how this amazing newer method helps you get started toward 
a GOOD /OB or your OWN BUSfNESS in one of America's most promising, 
thrilling fields . . . that includes Television . . , F.M., Train. 2-Way Taxi, 
Aviation, and Broadcast Radio ... Industrial Electronics . • • and other last* 
developing branches. 

In addition to well-illustrated lessons, you work over 300 instructivo 
experirrvents from 16 shipments of Radio-Electronic parts. Among these proi* 
ects you build and keep a commercial-type CATHODE RAY OSCILLO* 
SCOPE . . . that helps you get practical Television circuit training. 
You also build and keep a double-range R-F SIGNAiQ^GENERATOR, a 
iewel-bearing MULTI-METER and a quality 6-!ube SUPERHET RADIO. 


AT LEFT 


MAKE OVERl 


MODERN CHICAGO 
LABORATORIES 
It you prefer, you can 
get ALL your prepara¬ 
tion in our new, Chi 
icago training labora¬ 
tories . . . one of the 
finest of its kind. 
Ample instructors . . . 
modern equipment . .. 
Wrile for details! 


fi.F SIGNAL 
GENERATOR, 

6-TUBE ^ 
RADIO 
RECEIVER 


You also use HOME MOVIES 

• e » a D.T.I. Exclusive! 

D.T.L alone includes the modern, 
visual training aid , . , MOVIES 
... to help you learn faster, eas¬ 
ier at home. You see electrons 
on the morch ond other fascinat¬ 
ing "hidden action" —a remark¬ 
able home training advontage 
that speeds your progress. 

You Get D.T.I.*s Effective^ 
EMPLOYMENT SERVICE 

When you complete your training. 6uf 
effective Employment Service is avail¬ 
able to you without extra cost, to help 
you get started. 


ALL OF THE EQUIPMENT 
niil HOME EXPERIMENTS! 


DeFOREST’S TRAINING, INC 

CHICAGO. ILLINOIS 

AfTiflafed with the De Vry Corporation 
Builders of Electronic and Movie Equipment 


' 2533 N. Ashland Ave., Dept, RC-EI2^ 

Chicago 14, Illinois 

I Send me FREE your 48-page OPPORTUN/rY GUIDE BOOK 
I showing how I may make my start in Television > Radio « 
Electronics. 


HI Name- 
H Street. 

■ 


. Age- 
Apt.^ 


.Zone- 


. Sfo)e- 


DECEMBER, 1948 
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Pat. Pending 


Chimney Mount 
Antenna Base 

• lor TELEVISION 

• FNe AMATEURS 

List Price: $7*50 

Cost to Retailer: *4.50 


I TOWN MEETING of Radio Service¬ 
men held its second session in New 
Yoi’k City September 27, 28 and 29. 
About 1,500 technicians registered for 
one or more of the sessions—roughly 
the same number as attended the first 
session at Philadelphia last January. 

Highlight of the first evening was a 
paper “Antenna Installation” by Ira 
Kamen, RMA’s president Max Balcom 
was also well received when he stressed 
the importance of television to the serv¬ 
icing technician, as was a symposium 
“TV Installation in the Home,” Less 
well received was a paper “How to Col¬ 
lect Your Bills,” presumably because 
the bulk of the radiomen present were 
operating on a ea.sh basis. 

I Other papers which attracted special 
I attention were “Case History of a Suc¬ 
cessful TV Service Shop,” by Harold 
Suss, “Television Service in the Shop,” 

, by Carl Quirk, and John F. Rider’s 
I talk on sweep generators. Listeners 
I said the latter’s only fault was that he 
I had only 40 minutes in which to talk. 

On the business side, Austin Lescar- 
boura’s “Advertising and Public Rela¬ 
tions” was considered the best paper. 
Others w’ere given a lower rating by the 
assembled servicemen chiefly because 
they seemed aimed at the larger shops, 
whereas the majority of the attending 
technicians came from one- and two- 
man establishments. 

Next Tow'n Meeting was scheduled 
for Boston, November 15, 16 and 17. 

RADIO TECHNICIANS of Massa- 
1 chusetts and New York discussed the 
Question of wider organization of 
servicemen, at a meeting held in 
Rochester, N. Y„ October 10, 1948. The 
I meeting was called by the Radio Tech¬ 
nicians Guild of Rochester to <liscuss 
national organization. Delegates from 
Boston, Springfield, New Bedford, 
Binghamton, Rochester, Watertown, 
1 New York City, and several other points 
attended. 

Failing to agree on whether forma¬ 
tion of a national organization or a 
state federation was the best immedi¬ 
ate step, the group proceeded to form 
both organizations. The State Federa¬ 


tion was set up with Lawrence Raymo 
of Rochester as president, Wayne Shaw 
of Binghamton as secretary, and Max 
Liebowitz of New York as organizer. 
The first meeting of the new organiza¬ 
tion was set for Binghamton on the 31st 
of October, with delegates and visitors 
from all interested radio servicemen’s 
organizations invited. Steps were also 
taken to incorporate a national organi¬ 
zation based on the Radio Technicians 
Guild of northern New York and Mas¬ 
sachusetts, and a temporary board of 
directors was named. 

Officers of the new board are Frank 
Keefe, Indian Orchard, Mass,, presi¬ 
dent; Ray Mattraws Watertown, N. Y.; 
vice-president; Lewis L, Sharrard, 
Springfield, Mass., secretary, Bertram 
L, Lewis, Rochester, N. Y., executive 
secretary, and Herbert Gamer, Rox- 
bury. Mass., treasurer. 

EUROPEAN BROADCASTERS are 

affected by the signing of a new treaty 
at Copenhagen in September. To add 
more channels to the European long- 
and medium-wave broadcast bands, 
channel width was narrowed down 
to 8 or 9 kc depending on the as¬ 
signed frequency. In the reallocation of 
frequencies the U. S, was given three 
channels in Occupied Germany instead 
of the former 13. The treaty takes 
effect in March, 1950. 

TV IN BARS and other public places 
can legally' be stopped by' station owners 
if they wish, said David M. Solinger, 
New’ York attorney, in the Coliinihia 
Law Review last month. The article, 
entitled “Unauthorized Uses of Tele¬ 
vision Broadcasting,” points out that 
television is jirotected by' copy’right 
law’s, as well as by other common-law’ 
property rights. 

“An ow’ner of a television receiver,” 
wrote Mr. Solinger, “by performing a 
program in a tavern, hotel, restaurant, 
private auditorium, or mot ion-picture 
theatre, has thereby infringed on the 
copyright of the creator to the same 
degree as he would have had he repro¬ 
duced the material on his own stage 
with his own live cast.” 


Installed in 10 minutes • Permits Use 
of Several Mounts on One Chimney 


Chimney Mewnt It by lor the fotteil telling pro¬ 
duct of itt type in the radio and television fields. 
It con be installed tn ten minutes without the use 
of special tools or drilling of holes. Several mounts 
can be strapped to one chimney— to pole, 2x4, 
side of house or to any rectangular roof extension. 
Fastens oeriol to highest point with golveniied 
steel bonds having a combined tensile strength of 
more than 3,000 lbs. Made of corrosion-resistont 
oircroft-type aluminum alloy. Weight: 3 lbs. 



through 

Jo-bbe-ps upid a-r Wrfi'c 


South Rivar Metal Products Co. 

JnUtb Riv^r. Ntw Jersey 



Five presidents of locel radio organisations were in attendance at the Rochester meeting. From 
left to right are: Al Saunders, Boston, Mess.; Wayne Shaw, Binghamton, N. Y.; T. Law¬ 
rence Reymo, Rochester. N. Y.; Mei Liebowiti, New York, N. Y.; Ben De Young, Ithaca, N. Y. 
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FM-EQUIPPED CAR is being used by 
E. A. Merryman, chief engineer of 
WBUZ-FM, Bradbury Heights, Md., to 
check on reports of bad reception. The 
receiver installed in the car was made 
from a Pilotuner and an old AM auto 
radio. The antenna is a dipole. The car, 
Merryman says, has enabled him to 
assist many listeners. 


RAILROAD TELEVISION was dem¬ 
onstrated successfully aboard a Balti¬ 
more & Ohio train travelling from 
Washington to Jersey City, N. J. A re¬ 
ceiver installed in one of the cars picked 
up nearly all of the second game of the 
World Series. 

In the W’ashington railroad station 
the broadcast was received from 
WNBW, WTTG, and WMAL-TV, 
Washington. About half-way between 
Washington and Baltimore, the receiver 
was switched to a Baltimore station, 
and as the train neared Jersey City, 
Philadelphia and New York stations 
were utilized. 

The antenna mounted atop the rail¬ 
road car picked up interference-free 
signals over most of the route except 
when the train passed under tunnels 
and through yards with large numbers 
of electrical signal devices. 

William M. Snyder, assistant general 
passenger agent of the railroad, said 
that the reception was about as good as 
in the average home. If tests continue 
to be successful, he added, the railroad 
may make permanent video installa¬ 
tions on its crack trains. 


TV TUBE SHORTAGE will last until 
late 1949 or 1950, predicted Hamilton 
Hoge, president of U.S. Television, last 
month. Although 1,6 million cathode- 
ray tubes will be made next year, there 
will not be nearly enough to satisfy the 
demand. The tube shortage is the only 
important one hampering television. 

Mr. Hoge pointed out that not all of 
the tube output would go into new re¬ 
ceivers. With the increasing military 
use of TV, the shortage may be aggra¬ 
vated by heavy government demands. 
Replacements for existing receivers will 
also reduce the number of tubes avail¬ 
able for new sets. 

Basic cause of the shortage is the 
time required for tube makers to tool 
up. Plans announced this summer, for 
example, will not be in effect until late 
1949 or early 1950. 

U.S. VIDEO STANDARDS would be 

established in foreign countries if plans 
disclosed last month by the RMA were 
successful. Members of the RMA, ap¬ 
parently concerned over British efforts 
to spread their standards in other coun¬ 
tries, pointed out that receivers must be 
made to conform to transmission stand¬ 
ards. Sale of American receivers abroad 
would thus depend largely on the stand¬ 
ards used in Europe. Since no American 
sets are presently available for export, 
the plans are long-range, anticipating a 
time when the American market will 
have been satisfied. 


MINE DETECTORS may soon he | 
used by veterinarians, at least in prin¬ 
ciple. A new device for the detection 
of metal is designed to locate foreign 
objects in animals. A bit of baling wire 
swallowed by a cow or a bullet fired 
into a farm animal or pet by a trigger- 
happy hunter may be located by pass¬ 
ing the detector over the animaTs body. 
Developed by the Army Medical De¬ 
partment, the device is awaiting final 
clinical tests. 

TELEVISION GRANTS were halted j 
by the FCC last month for a six-month 
period. During this time no action will 
be taken on applications for TV station 
licenses. In announcing the freeze, 
Wayne Coy, FCC chairman, said that 
evidence presented at an industry-com¬ 
mission conference held in Washington 
on September 13 and 14 raised serious 
questions about the present and pro¬ 
posed frequency-allocation scheme. An 
engineering conference will be called to 
discuss the question; meantime, no fur¬ 
ther allocations will be made. 

Operation of the 37 stations now on 
the air and construction permits previ¬ 
ously authorized will remain unaffected.' 
Mr. Coy emphasized that the usefulness 
of presently owned and marketed tele¬ 
vision receivers will not be impaired. 

BRAZILIAN TELEVISION plans 

were completed last month and South 
Americans first television station will be 
in operation within a year, according to 
an announcement made by Cesar Lade- 
ira, one of the founders of the newly 
organized Radio Televisao do Brazil. 
The station will be at Rio de Janeiro. 

A 28-30-hour weekly schedule of pro¬ 
grams will be carried, including live 
shows, news films, educational pro¬ 
grams, and sports. 

The 5,000-watt transmitter and all 
other studio and transmitter equipment 
will be furnished by General Electric. 

FINE OF $10,000 or two years^ im¬ 
prisonment may be the price of operat¬ 
ing a phonograph oscillator so as to 
cause interference to radio reception, 
readers of the Xew York Daily Xeivs 
were informed last month. The paper 
had reported a suggestion from a read¬ 
er that neighbors* sets whose volume 
controls were turned up too high might 
be jammed with a phono oscillator. 

In a letter to the newspaper the FCC 
warned of the Communications Act, 
which states that any radio transmis¬ 
sion—no matter how low the power— 
which interferes with the reception of 
other stations is illegal and punishable. 

THE QUARTER CENTURY Wire¬ 
less Association will hold a dinner meet¬ 
ing in New York*s Fraunces Tavern on 
December 3rd, John DiBIasi, W2FX, 
the association's president, announced 
last month. The association, member¬ 
ship in which is open to those who have 
been active hams for at least 25 years, 
now has more than 100 members. 
Among the recent joiners is FCC Com¬ 
missioner George E, Sterling, W3DF. 
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IRC Power Wire Wounds 
are better built 
every step of the way 

k. J 


Starting right from 
the winding form IRC 
Power Wire Wounds 
combine the best of 
materials, workman* 
ship and resistor 
^'know-how*\ 

Highest grade alloy 
wire uniformly wound 
on sturdy ceramic 
tubes. Terminals spot 
welded for security; 
heavily tin dipped for 
easy soldering. 





Cliinate-proof cement 
coatingprovidesdark, 
rough surfacebest 
for rapid heat dissipa¬ 
tion, moisture protec¬ 
tion and ability to 
withstand reasonable 
overloads. 



Resistors cured at 
Low temperature 
prevents damage to 
resistance windings, 
and loss of temper 
in terminals. Bands 
for adjustable types 
feature stainless 
steel springs and 
silvercontacts. Can¬ 
not corrode to cause 
high resistance. 


For exacting, heavy-duty 
requirements you can rely on 
IRC Fower Wire Wounds for 
balanced ^rformance in every 
characteristic. Being full-sized, they 
can operate continuously^ at full rating. 
Derating in high ranges is unnecessary. 


IRC Power Wire Wounds are available 
in a full range of ratings, sizes and 
terminal tyoes. 91 new ranges have 
just been aaded. Next time you step 
up to your distributor's counter— 
stock up on IRC Power Wire Wounds. 



INTERNATIONAL 
RESISTANCE CO. 


401 N. Brood Street, Philo. 8, Po. 



In Canadai Internaftonal Resistance Co., Ltd., 
Toronto, Licensee 


■n rii? RED BOOK 

F'^r-ih* ■dci-rac:l 
IRC rvpIacpmMi- c^n- 
IrcJi f^T env rc-teircl 
man Iron 

3^0 Fl lo iml 

rcF-ci' lu- ^h* Rcdic- 
Indub-lryi R'EO BQOK' 


DECEMBER, 1946 
















12 



'Tflder Bcurjoir^^f 


Brond new 3 . 0 . 3 . DC votfm«#«r 

2 round cose. Meter hot 450 ohms 
res.itance (150 ohm, p«r voltK (Add 
15c eoch to cover posra 9 « and bond- 
Hrtg.) 


Bcjid 
Phantom 

Antenna 

!>9 



A tronsoiitrinQ 
antenna, for utc on 
opproKimotety 450 
MC. Complete wirh 
Stondord CooE con¬ 
nector. A weather^ 
proof unit. (Add 
25c to cover hand¬ 
ling ond postoqe). 


3 CP I dnd. Screen! .95 
3 0PT-A(lnd.Screen),95 

3FP7-A_r.35 

3 HP 7.. 1.45 

(odd 25e each to cover 
postage and hondling) 

5 FP 7-1.75 

5 CP I. 1.95 

5 BP I.2.45 

5 HP I_2 45 

(add 35e eoch to cover 
postage ond handling! 

7 BP 7 2.65 

7 CP 1 . . 3.25 

(odd 40c eoch to cover 
poitoge ond hondling! 

9 GP 7-3.50 

(Shipped express, charges 
collect!. 





2 V0I+* 
Battery 


JlB 19^ ! cSoAntyg <SeaSon 

866/6 

6otitrc/ 

'Box 


Brond new, compact, spillproof built- 
in hydrometer, group severol together 
to get hjgher voltages. Fully guaran¬ 
teed. Shipped dry, add 35c tg' cover 
postage ond handling. 


0 


8y Behf/ix 

4i.n 


Model 3616, mokes On excellent 
Mt up for on intercom, set. Contains 3 
multiple type wofer twitches, one panel 
fypetuse, one volume control, one mas¬ 
ter 2 pole double throw switch, one loch 
type sending ond rocoiving telephone 
hey, one local rensote transmitter con¬ 
trol, one single pole switch, one 24-volt 
Loach Relay with 2 contacts. 


^^Lse 


Triple remote control box for Com¬ 
mand Receivers (SCR 274 N Series!. 
Equipped with 3 tuning diets, 3 volume 
controls, and 6 selector switches. Used, 
but in excellent condition, o steol ot 
Only $1.50 ea. (Add 25c to cover pos¬ 
tage ond handling.! 



Originolly used with the commond set 
between Modulotor BC456A and Con. 
trol Box BC451A. Contains 3,24 volt 
relays and other parts on excellent buy 

$1«39 


0^ 




Western Electric Extension 
Control Box. Type CW 23098. 
Complete with mounting piqte. 
All new in original cartons. Con- 
toins one 50000 ohm reostot, I 
toggle switch, one phone joch, 
one microphone jock, one toet 
hey, and one neon indicator 
lamp. 



NiW 

Mtliri 


Brand new Bowers D.C. Volt meter 
0 to 9 volts in 2“' cose with 2 3/4*’ 
Flange-- -each ,99< 

Brond new Bowers O.C. Anmeter 
0 to l(X) omp scolcs (600 mo. 
movement with I(X> omp shunt! 
same cose oS volt meter eoch .99c 

Add 20c each to cover postage 
and hondling 



Westinghouse,Oxygen Flow 
Indicotor - MK II. New in origi. 
nol cartons, 49c, odd 15c to 
cover postage ond handling. 




Used primarily on aircraft & Marine ADF 
Systems* Loop LP-21-A contains an elec¬ 
tric motor and scisyn. These loops have 
been removed from salvage aircraft, but 
are guaranteed to be in eaccUent working 
condition. 

Shipptd Express Collect 


u/pLisJuJ/eA 

An New, All Postpaid 
8012 

1626 $ .35 

705-A 5J.1? 

211 5 .69 


525 Feet 
Brand New 
Telephone Wire 


3 conductor braided insulated copper 
and steel telephone wire. It is ot copper 
for conductivity ond steel for strength. 
Worth ot least 3c per foot, yet due to 
on exceptionol buy we. con now offer 
it ot less than Ic per foot. 

(Shipped express charges collect! 




'fhc(f‘re Posfpait/ 


Antenna Relay Unit BC-442A or RE- 
2/ARC-5. Originolly used on Command 
Set (SCR-274!. Contoins on ontenno 
chonge over rcloy, a 19*/i milirolt me¬ 
ter, with an externol V* omp. thermo¬ 
couple. The meter scale reods R.F. 
current on linear scale calibrated 0 to 
to. A truly sensational buy at 

only $1.95 


d 


All marchondiM subject to prior 
sola, minimum order $2.00, No 
C.O.D. orders occapted. Michi- 
gon residents must odd 3% Stote 
soles rax. 



N. SILVERSTINE CO. 


6532 EAST McNlCHOLS ROAD DETROIT 12, MICHIGAN 


fSea/mflefteof Suip&xsA 


RADIO-ELECTRONICS fo 
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S^fyS^. K>Afme 


Your Price 
Eoch Volume, 

In Deluxe Binder 


e.,..s.rvi.. D-.- .ibrory 

.h. ‘■‘‘-“’•'J';;:'.";;.,, 1,. pcmobU w.rtc From 

prodo«.d-.v*rv«h.ng you n p,,, 

lh« moment you get »hem, PHOT ,„t.ei» 

,„.r.a.ing prodt. for you. month aH« m . 

in ..rvUing, lor bigger earning powr. you 
your PHOTOPACT librory «p-to-dotel 

NOW! PHOTOFACT VOLUME 5 

ON SAIE AT YOUR JOBBER’S TODAYI 

Latest addition to the famous PHOTO¬ 
FACT Volume series—brings your file of 
postwar receiver service data right up to 
December 1948! Most accurate and com¬ 
plete radio data ever compiled—preferred 
and used daily by thousands of Radio 
Service Technicians. Everything you need 
for faster, more profitable servicing: Ex¬ 
clusive Standarci Notation Schematics: 
photo views keyed to parts lists and align¬ 
ment data; complete parts listings and 
proper replacements; alignment, stage 
gain, circuit voltage and resistance analy¬ 
sis; coil resistances; record changer serv¬ 
ice data, etc. Order Volume 5 today—keep 
ahead wiih Photo fa a — the otily Radio 
Serv'ice data that meets your actual needs! 
Vol.5. Covers models from July 1,1948toDec. 1,1948 
Vol.4. Covers models from Jan. 1, 1948 to July 1,1948 
Vol. 3. Covers models from July 1, 1947 to Jan. 1,1948 
Vol.2. Covers models from Jan. 1, 1947 to July 1,1947 
VoM. Covers all postwar models up to Jan. 1, 1947 






COURSE 

VISION J , 

^ NO. 301 



Switch to PHOTOFACT- 
the Best Service Data Buy 
You’ll Ever Afake! 


S|33» 


You'll Use These Practical Books Every Single Working Day! per*setonly^..°... 




Stay Ahead of the Game with 
PHOTOFACT Folder Sets . . . 

You can't afford to miss a single 
PHOTOFACT Folder Set! You get not 
only the most complete and accurate 
Radio Service Data ever compiled—but 
you keep up with fast-moving develop¬ 
ments. Have all the advantages that 
make PHOTOFACT indispensable to 
thousands of Service Technicians — PLUS 
—exclusive new TV Folders on popular 
Television receivers—the invaluable TV 
Course (don't miss the seaions on wave 
pattern trouble-shooting, and antennas) 
—full data on the latest Record Changers 
—all this in addition to full coverage of 
current radio models. Subscribe regu¬ 
larly to PHOTOFACT Folder Sets—to 
make your work easier, quicker, more 
profitable. Issued two Sets per month. 
Si^bscr^^ jU your Jobber today. 5Q 



The Radio Industry RED BOOK 

JSJOW—stop wasteful hunting through doz¬ 
ens of incomplete pans manuals. The RED 
BOCK tells you /« one t'olume what you need 
to know about replacement parts for approxi- 
mateJy 17.000 sets made from 1938 to 1948. 
Includes complete, accurate listings of all 9 
•major replacement components—not just one. 
Lists correct replacement parts made by 17 
leading manufacturers—not just one. Covers 
original parts numbers, proper replacement 
numbers and valuable installation notes on: 
Capacitors. Transformers. Controls. 1F*S. 
Speakers. Vibrators. Phono-Cartridges. Plus 
—Ttd>e and Dial Light data, and Hattery re- 
plactment data. 448 pages. 8V^ xll; e aak 
sewed durable binding. ONLY. 


1947 Changer Manual 

Complete, accurate service data 
on over 40 postwar Record 
Changer models. Shows ex¬ 
ploded views, photos from all 
angles. Includes change cycle 
data, adjustment notes, service 
hints, complete parts lists. PLUS 
—completedataon leading Wire. 
Ribbon. Tape and Disc Record¬ 
ers. 400 Pages; hard cover; 
opens flat. Order now! citoe 
ONLY. 5495 

Tube Plocemenf Guide 

Shows you exactly where to 
replace each tube in 5 $00 radio 
models, covering 1938 to 1947 
receivers. Each tube layout is 
illustrated by a clear, accurate 
diagram. Saves time—elimi¬ 
nates risky hit-and-miss 
methods. 192 pages; 
handy index. ONLY .. 

Dial Cord Stringing Guide 

The book that shows you the 
one right way to string a dial 
cord. Here, in one handy 
pocket-sized book, are all 
available dial cord diagrams 
covering over 2300 receivers. 
1938 through 1946. Makes 
dial cord restringing jobs 

Snly “‘! .... q 00 



FREE Photofact Cumulative Index 



Send for the FREE Cumulative 
Index to PHOTOEACT Fold¬ 
ers covering all postwar re¬ 
ceivers up to the present. You'll 
want this valuable reference 
guide to the Radio Service 
Data preferred and used by 
thousands. Helps you And the 
Folders you want in a jiily. 
Get this FREE Index at your 
Jobber or write for it now. 




BOOST YOUR CARHIN6 POWER! 


Mail This Order form fo Your Parts Jobber Today 
or send to HOWARD W. SAMS & CO., INC. 

2924 E. Woshingfon St., Indionapolit 7, Ind. 

My (check) (money order) for $.enclosed. 

Send following Photofaa Volumes: DVol. $. 

□ Vol.4. DVol.3. □Vol.2. □Vol.l. (Sl8.39each>. 

□ Send the RED BOOK. $3.9$ per copy. 

□ Automatic Record Changer Manual. $4.95. 

□ Tube Placement Guide. $1.2 5 

□ Dial Cord Stringing Guide, $1.00 

□ Send FREE Photofact Cumulative Index. 


Name. 


HOWARD W. SAMS a, CO., INC. 

INDIANAPOLIS 7, INDIANA 


Address . 


City. 


. State . 


DECEMBER. 1948 





























OHMITE MANllFACtURiNO CO. | 

4^4$ StmP - CHE^giV' 44, l||, 

yatfj. 


RlltCF&riLrSi ^millTOHS • TAP S^WITCHES 


Adjustable 
Resistors 


Vitreotis enameled. 
10 to 200 \N attft. Ideal for 
seeiiring odd resistance values. 


Get YOUR All-Plastic 
Cabinet by Purchasing 
the Serviceman’s Resistor 


Assortment.*1022 


It’s easy to lind the ri^hl resistor... 

this liandy, handsome, all- 
plastic OllMrrE cahinel. ( join pact 
—only 0 *'x5V4*'x 4^4"' — its 40 com- 
partriients are factory parked with 
a carefully selertetl serviceman’s 
assortmeiitof 125 individually 
marked, J^-watl ‘Mdttle 
Devil” resistors in the 40 
Values from 10 ohms to 
10 megohms most fre- 
qiu'iitly used. \ii<I, 
you nay only the 
liar 


regular price of 
the resistors.., 
nolhinfi, extra 
for eahinet. 


ITTLE 
DEVIL 

Composition 

Resistors 


See your Distributor 


A favorite with service¬ 
men. Easily mounted | 
by its tinned w ire leads. 
In sizes 5, 10. and 20 I 
w'atts. Tol. ± 10%. 


BROWN mVII- 


Vitreous Enamel Resistors 


-Kaslio 

W, L. Parkinson, manager of the Tech¬ 
nical Service Section of General Elec¬ 
tric, predicts a sale of approximately 
120,000 television receivers in the New 
York metropolitan market within the 
next six months. He stressed the point 
that there must be an increase in dealer 
service facilities if this market is to 
ho satisfied. 

‘‘The sale of television receivers/' he 
said, “is directly dependent upon the 
service provided. Sales can only in¬ 
crease as fast as the radio service 
industry assumes the service obliga¬ 
tion. The problem now is not how fast 
can we sell television receivers, but 
how fast can we, the service industry, 
install and provide service." 

“We know that the time is not too far 
distant when the need for factory su¬ 
pervised service will no longer exist. 
We know that the wholesale distributor 
also is eager to turn the obligation over 
to the service industry. In the past 
two years, the service industry has 
made great gains in technical knowl¬ 
edge, and the manufacturers have in¬ 
vested many thousands of dollars in 
television training for the service in¬ 
dustry. However," he concluded, “no 
one in the industry can predict just 
when the service industry will be able 
to take over full responsibility for tele¬ 
vision receiver installation and main¬ 
tenance." 

Trend toward heavy fall production of 
radio and television receivers was re¬ 
flected in August as TV set output 
again reached a new monthly peak, the 
Radio Manufacturers Association re¬ 
ported. 

RM.\ member-companies manufactured 
64,053 television receivers in August 
for a new monthly record and an in¬ 
crease of almost 10,000 over the July 
output. Average weekly production of 
16,238 TV sets in August showed an 
increase of 51 per cent over the weekly 
production for the first half of this 
year. FM-AM set production by RMA 
member-companies totalled 110,879 in 
August to record the largest output of 
this type of receiver since last March. 
Radio receiver production of all types 
totalled 870,044 in August compared 
with 627,349 in July. Production of 
automobile and portable radios aggre¬ 
gated 256,594 and 178,323, respectively. 


Paul V. (;alvin, president of Motorola, 
Inc., Chicago, has announced that as a 
result of its recent purchase of the 
“inventory and certain assets" of the 
Car Radio Division of International 
Detrola Corp., Detroit, Motoi'ola will 
now for the first time supply sets to 
automobile manufacturers. For 20 
years, the Motorola Company has sold 
automobile radios to consumers only. 


The Department of Commerce reported 
that during the month of July sales by 
independent radio stores throughout 
the nation were 2 per cent below July, 
1947. 


Westinghouse Electric Corp. has dis¬ 
closed a plan called the Westinghouse 


Kiisiiiess- 

Equity Plan, designed to encourage 
local banks to handle the financing of 
radio and electrical appliances pur¬ 
chased by local Westinghouse dealers 
and their customers. 

L. H. Lund, vice-president and treas¬ 
urer of Westinghouse, said that banks 
participating in the program would be 
afforded many protective assurances, 
not before available. 

The plan, which is being sent to the 
nation’s 15,000 banks, “has been care¬ 
fully scrutinized by sixteen of the lead¬ 
ing consumer credit bankers of the 
country, acting as an advisory council 
to Westinghouse.** 

“To the consumer, these agreements 
mean more equitable financing of the 
appliances and radios he buys as the 
result of economies the plan makes pos¬ 
sible for the local banks," explained 
Mr. Lund. “They mean also that the 
consumer encounters less ‘red tape’ in 
getting his installment purchase ar¬ 
ranged." 


Copies of the 1948 complete roster of 
The Representatives of Radio Parts 
Manufacturers, Inc., are available and 
will be furnished without charge to any 
manufacturer of radio and electronic 
parts and equipment who sends his re¬ 
quest on his business letterhead to L. C. 
McCarthy, Secretary of The Repre¬ 
sentatives, 9 South Clinton Street, Chi¬ 
cago 6, Illinois. 

The 72-page booklet, prepared by the 
IndustiT Relations Committee, lists 
more than 350 members of The Repre¬ 
sentatives alphabetically and by geo¬ 
graphical regions. 


The Department of Commerce re¬ 
ports independent radio and musical 
instrument dealers showed an average 
gain in sales of during the first six 
months of 1948 over a similar period 
last year. 


John Pell, manager of television serv¬ 
ice for the Phil CO Corp. of Philadel¬ 
phia, has announced that the company 
has started a long-term program to 
train radio servicemen in the technique 
of television servicing. 

“All Philco distributors in television 
cities are co-operating in this program 
aimed at developing many additional 
thousands of competent technicians fa¬ 
miliar with all phases of servicing mod¬ 
ern television receivers and in proper 
antenna installation, whether outdoor 
or indoor," Mr. Pell stated. 

“The new course is available to all serv¬ 
icemen who have a sound basic tech¬ 
nical knowledge of radio. These men in¬ 
clude dealers, service managers and 
servicemen employed by dealers and in¬ 
dependent servicing contractors." 

“The Philco training course in tele¬ 
vision is designed to make it easy for 
every serviceman or technician with a 
fundamental knowledge of radio and 
preferably some practical experience, 
to obtain the technical schooling neces¬ 
sary to keep pace with the latest de¬ 
velopments in television." 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 


Get Your '^Ticket" in a FEW SHORT WEEKS! It's EASY when you use CIRE 
Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are openinj^: up—FM, Television, Get your license without delay. Let Cleveland Institute 
Mobile Communication Systems, These are only a few of prepare you to pass FCC license examinations, and hold the 
the radio fields which require licensed radio technicians and jobs which a license entitles you to, with CIRE streamlined, 
operators, post-war methods of coachinj? and training. 

Your FCC Ticket Is Recognized in ALL Radio Fields as Proof of Your Technical Ability 

More than ever before an FCC Commercial Operator License ence to the license holder, even though a license is not 
IS a sure passport to many of the better paying jobs in this required for the job. Hold an FCC ‘‘tickcC* and the job is 
New World of Electronics, Employers always give prefer- yours! 


Hundreds of Satisfied, Successful Students 


"Ti411801 illor I ini: is Rroal, es- 

im-iaily in tlic jtiii ! mt un. Tlianks 
aKiiiti for ali Nou iiaii- ilnif. and >iiii 
ran take llu* luiiit for tia- fa*! iliat m.V 
'lii’ket* Him iiiKiti'ii iwt tlio v\all uf a 
Iihh; Wall iiioiiili'aat 

St mil in 


“1 IIDW ilolil tleket iiiihiImt I*-lit-3787. 
.iini holiiitii: llir lii-nrist* lias me 

111 iiiitain till* tyiH- of joli l’\c always 
ilH-anini i>f iiaviriK. Vi>. tli.iiik> In 
1 am mm winkiiii: fm tfn- i*i\il Aero- 
nailtlrs Alllllill^^lrMtilKl a> Uailiu Main- 
ll•llall^l■ Trchiiiriaii. at a f.ir lieiii'i- .salary 
Hiaii l‘ii‘ hail iii'fiiti*. 1 am deeply 

Kratifiil ■' Stiiihiit -3311IN13 


"I was Issui’il lireiisi* number P-2 IllSH 
nil NmembiT -1, lti-17, al Ni w York. X.Y. 
The next day I tta.«> .oiKiieil iin Itoanl a 
tanker as Kailin I tele»:i.i])li) 0|M'i<ili>r/ 
Purser. HesiUes railii) iiiieialim; on liiiarU 
thin i handle the tiayndls. ete.. ubirh 
is all (i\er-liine and tiiiiiKs lay iiiunthly 
pay up to lielween $5<MI and “ 

.stijiUuit 


’*1 take Kreal bleasuie in Itifoiiiiiiui you 
that I ha\i‘ lakeli I he e\aiii itull loit for 
laihii telephone ili!>t liass lieeiise nii .lone 
I’bth. and ii.(.s.sed ami iia\e lerehed tiiy 
UiTiise. I .1111 now woikiiiK al Wt'NIl, 
1 Imal I’.'iil wall .staiitMi." 

Stiliienl « 317 I Mi; 


FREE BOOKLET— Tells you the Government reQuirements for all classea of FCC commercial licenses, 
tDoes not cover Amateur License examinations.) Use coupon helow for Booklet B, 


OTHER 


Cleveland Institute Home Study Courses Offer Complete Technical Radio 
Training from Law-Level to College-LeveL for the Radioman with Practical 
Experience! 


COURSE A — Master Course in Radio Communication 

A Complete course roverinir the technical fundamentals of radio-elec¬ 
tronics* for the radioman who wants a Keneral review. Includes prepa¬ 
ration for Broadcast station employment, 

COURSE B — Advanced Course in Radio Communication 
Engineering 

A genuine college-level radio engineering course, completely mathematical 
in treatment. For the advanced radioman with considerable practical 
experience and training. 


COURSE C — Specialized Television Engineering 

An advanced college-level course for the radioman who has had formal 
training equivalent to A and B, 

COURSE D — Advanced Radio Telephony 

An advanced, specialized course covering broadcast station engineering 
and operation. W’ithout preliminary preparatory fundamentals* this 
course enters immediately into the heart of the subjert matter. Covers 
the engineering knowledge and the technical duties required of the 
studio Control operator, the master control operator, and the trans¬ 
mitter operator. 


FREE CATALOG — 


Describes all Cleveland Institute home study courses—tells of CIKE 
unique, post-war methods of training, I'se coupon helow for Catalog A, 



HOW TO PASS Rttdio Operateri* 


FCC LICENSE 
EXAMINATIONS... 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RE-12 4900 Building, CLEVELAND 3, OHIO 


' CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

■ RC-12 4900 BUILDING, CLEVELAND 3, OHIO 

I Hjii Jl.n. 

■ li.HM Mill 


□ Veterans cheek for enrollment infer 
mation under G*l Bill. 


Don't Delay- 
Write Todoy! 


■I II.r \inir ItiHiklit H 'HOW Hi I'V.SS FCC I’o.M.M HO I M., iJi’K.NSi: KXA.M IN ATlO.N.s * an.l 

j-iM.9it \iiiir li-diir -Iih1> ..'jrst for iii.parrfli. p fur Fi'C LUvnsc Kxun l■|||1 imix (In»c4 \rt . \idi4t. . U./iuc Kxailii nai;.! ss 

~ 111 *M Htiiil 11,1 >< Iir i'auliit,- A, ij('8cilbtn>; all of >’our iiuinc stuily raili.. i-liiti.^ilcs «iiiim<<. 1 ,|<Mie tiainlnu n, mmsi 

I _ V. □». □<’. CD 

Approved _ 

for Train- i -...- .-.... 


ing Under J 
*^G-1 Bill I 
ofRightt*' 


U>1)UK*«S 


ZONK .'<T.\TK 

NO OBLICATION -NO SALESMEN 


DECEMBER. 1948 
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THAT 


HEATHKITS 




HEATHKIT FM and TELEVISION 

SWEEP GENERATOR KIT 

A necessity for television ond FM. ThU Hepthkit completely covert the entire FM and 
TV bahdt 2 megacyclet to 230 megacycles. The unit it IIOV 60 cy power trans¬ 
former operated. Uses two 6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An 
electronic sweep circuit is incorporated allowing o range of 0 to 10 MC. 

A sawtooth horizontal sweeping voltage and phase control are 
provided for the oscilloscope. 

The coils are ready assembled and precision odjutted to 
exact frequency. As In oil Heothkits, the best of ports 
ore supplied, Mallory filter condenser, zero coef. 
ceramic condensers, all punched ond formed 
ports, grey crackle cabinet, S tubes, test 
leads, etc. Better get it built now 
ond be ready for the FM ond 
TV business. Shipping 
wt. 6 lbs. 






50 


SIGNAL 

GENERATOR 


nov A.C. MILITARY RECEIVER POWER SUPPLY KIT 

Ideal way to convert military 
sets. 110V 60 cy. fronsformer 
operated. Supplies 24 Volts for 
filament — no wiring changes 
inside radio. Also supplies 
2S0V D.C. plate voltage at 50- 
60 MA. Connections direct to 
dynamotor input. Complete 
with oil parts and detailed in¬ 
structions. Shipping wt. 6 lbs. 


$ 5.95 


110 V. A.C. TRANSMITTER 
For BC-64S, 223, 522. 274N’s, 
etc. Ideal for powering military 
transmitters. Supplies 500 to 
600 Volts at ISO to 200 MA 
plate, 6.3 C.T. at 4 Amps, 6.3 at 
4 Amps, and 12V ot 4 Amps. 
Can be combined to supply 
3-6-9-12 or 24 Volts at 4 
Amperes. Kit supplied complete 
with husky 110V 60 cycle 

power tronsformer, 5U4 recti- 
fer, oil filled condensers, cosed 
choke, punched chassis, and oil 
other parts, including detoiled 
instructions. Complete —nothing 
else lo buy. Shipping Wt. 22 lbs. 


POWER SUPPLY KIT 


$ 14.50 


Checks all types of condensers, paper mica- 
electrolytic—ceramic over o range of .00001 MFD 
to 1000 MFD. All on readable scales that arc read 
direct from the panel. NO CHARTS OR MULTI¬ 
PLIERS NECESSARY. A condenser checker anyone 
can read without o college education. A leakoge 
test ond polarizing voltage of 20 to 500 volts pro¬ 
vided. Meosures power foctor of electralytics be¬ 
tween 0% ond 50%. 110V 60 cycle tronsformer 
operated complete with rectifier ond magic eye 
tubes, cabinet, calibrated panel, test leads ond oil 
other ports. Cleor detailed instructions for ossembly 
and use. Why guess at the quality and capacity of 
a condenser when you con know for less Ihon a 
twenty dollar bill. Shipping wt. 7 lbs. 


n9.50 


ELSE TO BUY 


Every shop neecis a gooci signal generator. The Heathkit 
fulfills every servicing neeci, fundamentals from 150 Kc fa 
30 megacycles with strong harmonics over 100 megacycles 
covering the new television and FM bands. 1 lOV 60 cycle 
transformer operated power supply. 

400 cycle audio available for modulation or audio testing. 
Uses 6SN7 as RF oscillator and audio amplifier. Complete 
kit has every part necessary and detailed blueprints and 
instructions enable the builder to assemble it in a few hours. 
Large easy to read calibration. Convenient size 9 X 6 X 4^ . 
Shipping weight 4 V 2 lbs. 


AUDIO GENERATO 


KIT ^34.50 


The ideol intirument for checking audio ampli¬ 
fiers, television response, distortion, etc- 
Supplici excellent sine wove 20 cycles to 20,000 
cycles and in oddition supplies square wave 
over some range. Extremely low distortion, less 
than 1%, large calibrated dial, bcoultful 2 
color ponel, 1% precision Calibrating /csistors. 
IIOV 60 cycle power tronsformer, 5 tubes, 
detailed blueprints and instructions. R.C. type cir¬ 
cuit with excellent stability. Shipping Wt. IS lbs. 


TUtAuKf. ELSE TO BUY 


$149.5 


Build this high fidelity 
amplifier and save two- 
thirds of the cost. IIOV 
60 cy transformer oper¬ 
ated. Push puM output 
using 1619 tubes (mili¬ 
tary type 6L6's), two am. 
plifier stages using o dual 
triode (6SL7), as a phase 
inverter give this ampli¬ 
fier a linear reproduction 
equal to amplifiers sell¬ 
ing for ten times this price. Every port supplied; 
punched and farmed chassis, transformers (including 
quolity output to 3-6 ohm voice coil), tubes, controls, 
ond complete instructions. Add postage for 20 lbs. 


12' PM Speakers for above. 6.95 


Mohogany Speaker Cabinet 14‘r5* x 14Va' x 8' fl.75 


HEATHKIT 

CONDENSER CHECKER KIT 


$1950 


R A D I O-E L E CT R O N I C S fo 
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Everything you wont in o VTVM. Shatterproof solid plosfic meter foce, automotic meter 
protection in burn-out proof circuit, push pull electronic voltmeter circuit assuring maxi¬ 
mum stobility. Lineor DC ond AC scoles. Complete selection of voltoge ranges starting 
with 3 Volts full scolc up to 1,000 Volts. Isolotcd DC test prod for signol trocing and 
meosurements of voltoge while instrument is in operation. An ohmmeter section ac- 
curotcly measuring rcsistonce of 1 10 ohm to one billion ohms with mrerno/ battery. 
Extremely high input resistance 11 megohms on oil ronges DC and 6.5 megohms on AC. 
All these features ond mony more are the reasons hundreds of rodio ond television 
schools arc using Heathkit VTVM's ond recommending them to all students. Like all 
Heathkits, the VTVM kit is complete, llOV 60 cy power transformer, 500 microomp 
meter, tubes, grey crackle Cabinet, panel, lest leads, 1% CeromiC precision divider resis¬ 
tors and all other parts. Complete instruction manual. Better start youf laboratory nOw, 
ond enjoy it oil winter. Shipping Wt. 8 lbs. 


ELSE TO 
BUY! 

$ 24 » 


An electronic switch used with ony oscilloscopO^ provides two separotely controll¬ 
able traces on the screen. Each troce is controlled independently ond the 
position of the traces may be varied. The input and Output traces of on 
amplifier may be observed one beside the other or one directly over 
the other illustroting perfectly any chongc occurnng in the ompli- 
fler. Distortion—phase shift and other defects show up in* 
stontly. 110 Volt 60 cycle transformer operated. Uses 5 
tubes (1 — 6X5. 2—6SN7’s, 2—6SJ7’s). Hos indi¬ 
vidual gain controls, positioning control, and 
coarse and fine sweeping rote controls. 
The cabinet and panel match oil 
other Heothkits. Every port sup¬ 
plied including detailed in¬ 
structions for ossembly 
ond use. Shipping 
weight 11 lbs. 


194 8 

HEATHKIT 5" 

OSCILLOSCOPE 


A necessity for the newer servicing technique in 
FM ond television at o price you con afford. The 
Heothkit is complete, beautiful two color panel, oil 
metal ports punched, formed and plated and every 
part supplied. A pleasant evening’s work ond you 
hove the most interesting piece of loborotory equip- 
merrt ovailabie. 

Check he features — lorge 5 58P1 tube, compen¬ 
sated vertical and horizontal amplifiers using 6SJ7's, 
1 5 cycle to 30 M cycle sweep generator using 804 gas 
triode. IIOV 60 cycle power transformer gives 1 100 
volts negotive ond 350 voits positive. 

Convenient size 8’/2^ x 13* high, 17' deep, weight 
only 26 pounds. 

All controls on front panel with test voltage and 
ext. syn. post. Complete with oil tubes ond dotollcd 
instructions. Shipping weight 35 pounds. Order today 
while surplus tubes make the price possible. 


S34S0 


ELSE TO 
BUY 


HEATHKIT SIGNAL TRACER KIT 


INTERPHONE 3.WAY 

CALL SYSTEM KIT 


Idool Call ond 
communicotion 
system for 
homes, offices, 
foctories, stores, 
etc. Makes excel¬ 
lent electronic 
boby wotcher 
easy to ossemble 
with every port supplied including 
simple instructions. Distance up to 1 5 
mile. Operates from 1 lOV A.C. 3 tubes, 
one master and one remote speaker. 
Shipping Wt. 5 lbs. 


$14.50 


$1950 

ELSE TO BUY 


Reduces service time and greatly increases 
profits of any service shop. Uses Crystal diode 
to follow signal from ontenno to speaker. 
Locates faults immediotely. Internal amplifier 
available for speoker testing and internal 
speoker ovailabie far amplifier testing. Con¬ 
nection for VTVM on panel ollows visuol trac¬ 
ing and gain meosurements. Also tests 
phonograph pickups, microphones, PA sys¬ 
tems, etc. Frequency range to 200 MC. Com¬ 
plete ready to assemble. 1 10V 60 cycle trans¬ 
former operoted. Supplied with 3 tubes, diode 
probe, 2 Color panel, all other parts. Eosy to 
assemble, detailed blueprints and instructions. 

Small portable 9' X 6' X 4^4*. Wt. 6 pounds. 
Ideol for toking on service Calls. Complete 
your service shop with this instrument. 


HEATHKIT 3.TUBE ALL-WAVE 


$8.75 

An ideal woy to 
learn radio. This 
kit is Complete 
ready to ossem- 
IIQ Volt AC Operation ble, with tubes 
ond oil other ports. Operotes from AC. 
Simple, clear detailed instructions make 
this o good rodIo training course. 
Covers regular broadcasts and short 
wave bands. Plug-in coils. Regenerative 
circuit. Operotes loud speaker. Add 


postoge for 3 Ibs. $8.75 

HS 30 Headphones per set.$1.00 


2’/a'Permanent Mognet Loudspeaker 1.95 


IDEAL TEST INSTRUMENTS 



BENTON HARBOR 


DECEMBER, 1948 
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Bwf HEATH SURPLUS 

ALL^UANTlTtES LIMITED SUBJECT TO PRIOR SALES 


APN/1 RADIO ALTIMETERS 

NO. 200. The laftl chance 



$ 34.50 


G.E. BC 375 TUNING 

: NO. 203. Model TUI OB covert 
10 Me. to 12.5 Me. New com. 
plete with aluminum cabinet. 

; The bett buy of turplut. Over 
i $30.00 worth of new vorioble 
; eondentert, coil, diolt, iwitchet, 
etc. Add pottage for 20 Ibt. 


to get a complete new 14 
tube radio altimeter. Con- 
taint 420 Me. tranimitter 
and receiver, power tup* 
ply, range twitchet, two 
ontennat, meter indicotor, 
oil plugt and inttruction 
manual. Thit unit maket 
excellent amateur ttation 
at it it right in the band. 
Shipped in originol ex¬ 
port crate. Weight 8 7 Ibt. 



UNIT 

m 

$2.49 


I 


$2.95 



G.E. SO AMP CIRCUIT BREAKER 
NO. 204. New General Electric 
50 Amp 220 Volt AC circuit 
breakert. 100 Amp when uted 
sr.so on 110V. Add poitoge for 4 Ibt. 

BC347 AIRCRAFT INTERPHONE 

AMPLIFIER 

NO. 205. Interphone amplifier can< 
toint 6F8 tube, Ouncer trantformert, 
diagram!, etc. in oluminum cabinet. I 
Add pottage OC ^ 

for 4 Ibt. 

274N COMMAND SET ACCESSORIES 

NO. 238. 5" PM Speoker with out- 
put trontformer matching head- 

phone output . $2.80 

NO. 239. Dual receiver rack FT277A 

with connecting plugt.$1.00 

NO. 240. Single trontmitter rack 

FT234A . $1.00 

NO. 241. Spline thoft for tuning 
commond receiver!. Allow! ute of 
regulor tuning knob Qn BC 453--4-5 

receiver! . . $ .39 

BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
trontmitter!. Contain! proper cw- 
voice twitch, 4 channel twitch, 
power twitch, mike jack and tele- 
groph key. 

Add pottoge for 2 Ibt..$1.95 


METER SPECIAL 

NO. 237. Brand new Oeiur Model 
312 0-800 M.A. O.C. 5quare 3" 0-10 
M.A. batic meter with built in 
thunt. Probably the bett buy ever 

offered in o turplut meter .^2 



$5.95 



Shipping Weight 1 lb.. 





A.62 ARMY PHANTOM ANTENNA 

NO. 206. Contain! tuning condenter, 
coil, retittort, tuning diol, tuning in- 
k dicotor, binding pottt, tteel cote, ute- 
r ful for building omateur trontmitter. 
Add pottage 
for a Ibt. 


$1.95 

BENDIX MR9C COMPASS CONTROL UNIT 


NO. 207. Tuning ond control unit 
for Bendix MN 26 radio compottet 
contain! tuning dial, bond twitch, 
cryttol twitch, AVC twitch, volume 
control, futet, phone iockt, cA 
etc. Shipping Weight 5 Ibt. 




m 

m 


BC731 CONTROL BOX I 

with Weston Model 476 AC Voltmeter | 
NO. 208. Excellent buy in motor control ; 
box. Siie 8"xlO''x5Va".Contain! Wet- ' 
ton 0-150V. AC 3 * 3 " voltmeter, motor | 
ttarting twitch, 28 futet all 30 Amp | 
110V. and 6 fute holder!. Fute! and 
holder! alone worth the price. | 


Shipping Weight 16 Ibt.' 


BC645 GENERAL ELECTRICl^ 

TRANSCEIVER 

NO. 201. Complete 
15 tube trontmitter- 
receiver.^ Ideal for 
new citixent band 
460 Me. for commu¬ 
nication between of¬ 
fice and cor, home, 
boot. etc. Conver¬ 
sion orticle in Augutt ELECTRONICS Mogo- 
line. Brand new in originol G.E. cortont 
with tube!. Add pottage for 25 Ibt. 

$19.50 ... 2 for $35.00 

ACCESSORIES FOR BC 645 
PEI01C Dynamotor for 

^ cor ute.$ 3.95 

llOV 60 Cycle Power Supply 
$14. 


for home or office ute . 


P T32 TABLE MICROPHONE 

NO. 210. One of tho Army'! bett. | 

. Built by Kellogg, idoal for foctory 
i call tyttem, public addrett, omoteur 
.f ute. Brand new in original carlont. q|- 

I Add pottage for 5 Ibt. zD 

MINIATURE ELECTRIC MOTOR 

NO. 211. Tiny Delco motor only 1" x 
1 V4 "x2 " 10,000 RPM. Operotet from 6 
to 24 V. Excellent for mod- OC 

elt. Add pottoge for 1 lb. ^ 

Tvolt^ DYNAMOTOR 

NO. 212. Dynamotor only from 
PE 103 power tupply. Input 6 or 12 
Voitt, output 500 Volt! at 160 MA. 

Brand new original cortont. Ship¬ 
ping Weight 29 Ibt. 

Soft 350 ll A DYNAMOTOR 

NO. 213. An ideal dynamotor for 
mobile operation in foxicobt, police 
cart, tound tyttemt and omoteur tto- 
tiont. Suppliet obove volloge from 12 
Volt! or 500V. ot 350 MA from 6 
Voitt. Complete with ttarting relay, 
and futet. New. Our Dynamotor A. 
Shipping Weight 72 Ibt. 

DM-36 DYNAMOTOR 

NO. 31$. W.ttern Elenric 34 Veil input, 330V. ot 
60 MA out. With ftlter ottembly. 

Shipping Weight 6 Ibt. 

G.E. BC 306 ANTENNA 

TUNING UNIT 

NO. 231. Motchet ony aerial to 150 
Wott trontmitter, uted on BC 375. Brand 
new. Add pottoge qC 

for 20 Ibt.... 

W.E. BC4S6 MODULATOR 

NO. 217. Modulator from^ 274N com¬ 
mond trontmitter! contain! 3 hutky 
relay!, 3 tubet, VRI SO, 12J5 and 1625. 

Brand new. Add pottoge for 11 Ibt. 

BE 77 TELETYPE 

NO. 218. Contains xero center volt- 
milliommeter, twitches, relays, voltage 
divider retittort, neon indicotor, etc. 
Excellent foundation for radio tetter. 
Shipping Weight 10 Ibt. 

I BENDIX MN 20E DIRECTION FINDER LOOP 

NO. 219. Ring type loop excellent 
I for ute on boot or aircraft. Extreme- 
^ iy rugged construction. Low im- 
I pedonce manual type. nr 
$ Add pottogo for 8 lbt.#T«T^ cacn 

LP 18C DIRECTION FINDER LOOP 

NO. 220. Motor driven streamline pod 
type loop uted on outomotic direction 
Tinders. Hot Seltyn transmitter and 
motor, fits most military direction 
finders. Add postage cn. 

for 20 Ibt. CACH 

KIT SPECIALS 

POTENTIOMETERS SOCKETS 

NO. 232. Kit of 10 ex- NO. 233. Ki* of 20 high 

cellent shaft typo po« quality sockets several 

tentiontefert different 

good variety ^ I .“D fyptt. ^ I -wU 




'3 Ibt. 



$5.95 



$2.95 


$3.95 ^ 

TEST SET 


RCA NAVY COMMUNICATION RECEIVER 

NO. 202.' The latt of thete 
i beautiful RCA sett. Covert 195 
Kc. to 9.1 Me. continuously. 

Supplied complete with tubet, 
control box, tuning unit, 24 
Volt dynamotor, band change 
motor, plugt and circuit dio- 
grom. Superheterodyne circuit 
covert aircraft, broadcast, short 

wave, marine, foreign brood- ^ ^ ^ 

costs. Mot thorp or broad I.F.'t 3 
B.F.O., etc. Shpg. Wt. 30 Ibt. ^ ^ ^ 

PE 125 TRANSMITTER 

POWER SUPPLY 

NO. 223. Operates from 12 to 
24 Volts and supplies 500 Volts 
ot 160 MA. Extremely rugged 
construction uted in Army tonkt. 
Complete with futet — relays 
ftltert, etc. Ideal for boots. 

^ I X.VD Shipping Weight 73 Ibt. 

FM PUSH BUTTON TUNER 

NO. 224. Brand new ten push but¬ 
ton tuning ottembly from Army FM 
receiver. Contains 4 gong 100 MMF 
silver plated tuning conden-^e% C/\ 
ter. Add pottage for 10 lb%, EACH | 

RGB/U FLEXIBLE { 

COAXIAL CABLE | 

NO. 225. Standord television leod 
in 52 ohm. Any length up to 1,000 i 
PER FOOT ^%ft. Add for pottoge. ^ 

POVYER TRANSFORMER Sfice4<xC4,\ 

NO. 226. Primory 117V. 60 cycle, jj 
Secondoriet tupply 746 V.CT ot 220 x 
MA. 6.3V. ot 4.5 A., and 5V. ot 4A, \ 
Will hondSe 13 tube rodio 
Supply it limited, order early. Ship- 
P'»»9 Weight 11 Ibt. eoch. 

$3.95 . . 3 for $9.95 

OUTPUT TRANSFORMER 

NO. 227. Push pull 6V6't to 6 - 6 ohm 
voice coil excellont j*.- 

chorocteristict,. 3 lOT SI.95 

TRANSMITTER TRANSFORMER 

B NO. 228. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA ond 
4 Amp. filomentt of 3 to 24 Volts. Alto 
5 Volts at 4 omperet for rectir»er#/i| C/\ 
Shipping Weight 12 Ibt. 

MILITARY POVYER TRANSFORMERS 

NO. 229. Convert your military re¬ 
ceivers without rewiring the Tiloment. 

"A" type supplies 500 VCT ot 50 MA, 

5V. ot 2A. and 24V. at Va A. "B" 
type supplies 500 VCT ot 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. < q c 
Shipping Weight 4 Ibt.zO 



m 




$7.95 


Q 



s 


HOME WORKSHOP GRINDER KIT 

NO. 230. Eotily assembled 110V 
AC or DC boll beoring fully en¬ 
closed motor from Army turplut 
dynomolor. Purchaser to make 
simple chonget and shaft exten- 
tiont, detailed inslructiont and oil 
port's supplied. Motor opproxi- 
motety 5,000 R.P.M. Ideol for 
tool-post ^grinder, flexible shaft 
tool, model drill press, tow. Ship¬ 
ping Weight 6 Ibt. 

HEARING AID HEADPHONES 

NO. 216. The Army's best -> eliminote flot 
eort ond outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord ond plug 
complete. 

Add postage for 1 lb. 


$3.95 


$ 1.00 

TELEVISION CONDENSERS 


NO. 221. Tobe triple .2 
MFD 4000 V.D C. Filter 
uted on Army radar. 
Ideal ^ filter for H.V, 
television set. Add 

LVi-iir....*3.95 


NO. 222. G.E. Pyranol 
copocitor .25 MFD 6000 
V.O.C. Porcelain intu- 
loted, on outstanding 
buy for high voltoge 
filters. Add post- Ar* 

age for 3 lbt„.,..,..^3*75 


HOW TO ORDER 


GJVf PART ANO OfSCAfPFfCNn 
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STANCOR FILAMENT TRANSFORMER 
NO. 242. Heavy duty Stancor No. 

ST35S supplies SV ot 6 Amps^ 5V at 
3 Amps and 5V at 3 Amps 
from 220V 60 Cy. primary 
or V 2 above from llOV. 

Cosed type Ship.^'i 
Wgt. 7 lbs. Eoch ^ I .DU 

« G.E. THYRATRON TRANSFORMER 
NO. 243. New G.E. Transformer sup¬ 
plies 2.5V ot .100 KVA, has 3KV in¬ 
sulation lOOV 60 cy. primary. Ship- 
ping Wg,. 13 lb... $9.50 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No CRV30531 AC 
current 750 MA DC current 2 Amperes. 

Rated 1.75 henries. Ship- AA 

pfVlg wgt. 4 tbs. Each ^ I aUU 

12.6V POWER TRANSFORMER 
NO. 247. New cased 110 V 60 cy. 
Power Tronsfarmer. Supplies 440V Ct. 
of 60 MA, 6.3V at 2A. ond 12.6V at 
1 Amp. Eecellent for militory sets. 
Shipping Wght. ^6 e qC 

6 lbs. Each $ I .VD 

RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CRV- 
30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. 

2 lbs. Eoch 

REPLACEMENT POWER TRANSFORMER 
NO. 251. Encellent value tronsform- 
ers made by one of largest tram- 
former companies. 110V 60 cy. Pri- 
mary supplies 746 V Ct. of ISO MA. 
5V at 4A ond 6.3V ot 4.5 Amps. 
Shipping Wgt. 

7 lbs. Each 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased IIOV 60 cy. 

Power Transformer. Supplies 480V CT 
at 50 MA end 6.3 V ot 2.1 Amps. A 
beautiful tronsformer. Ship -(6 ^ 
ping Wgt. 4 Ibs. EoCh ^ I 

HEAVY DUTY 6-12-24 VOLT VIBRATOR 

NO 253. A husky vibrator 
used on ormy tronsmitter. 
Rated 30 amperes ot 6 Volts 
220 cycle with contocts for 
12 ond 24 Volts, Synchronous 
type hos many industrial op- 
plicotions. Ship. 

Wgt 3 Ibs. Eoch .. 

4 channel 
PUSH BUTTON TUNER 
NO. 254. Permeobility tuner from 
EC 728 contoining RF, first detector, 
ond oscillator coils. Covers 2 to 5 MC. 

Complete circuit diagram furnished 
Shipping Wgt. 

2 Ibs. Eoch . 


$1.00 





$2.50 



a 


TELEVISION CONDENSER 
NO. 256 AerovoK Hyvot .05 MFD 
7500V. roting. Excellent television 
ling condenser with mounting brocket. 
Shipping Wgt. 

3 Ibs. Eoch... 


ISER 

»S MFD ot 

is ion coup- K j 

ig brocket. ■ I 

$3.50 




$2.95 


CONDENSER SPECIAL 
NO. 255. An ideol oil filled power 
supply filter used in army 16 tube 
unit, hos 2 5, 2.5 ond 5 MFD oil at 
600V D.C rating. Shipping i 
Wgt 3 Ibs Each 


’$1.50 


BC746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from ormy Wolkie 
Toikie. Contoins ontenno and 
tonk colls, tuning condenser, 
tronsmitting and receiving crys- 
tols. Ideol transmitter foundo* 
tion. Shipping Wgt. ^ n 

1 lb. Eoch ^ I .UU 

(Some os obove except trons¬ 
mitter crystal in 80 meter omo- 
teur bond 52.50 eoch) 

T30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru¬ 
ment or vibrotion pick-up. Ship¬ 
ping Wgt. 1 lb. Si. 00 eoch 

Extension cord with switch for 
obove . ..$ .50 eoch 



$9.50 


BRAND NEW 
ARMY AIR FORCE 

ASTROGRAPH 

NO. 259. The case of 
this unit mokes the 
finest tool and service 
kit ever designed. Ply¬ 
wood construction, 14 x 
11 X 10 '' high, with 8 
covered compartments 
in the bottom for repair 
parts, leather hondle, 
steel reinforced covers, 
hinged lid. Also excel¬ 
lent as case for radio 
phonogroph, movie projector, camera, shell cose, 
fishing kit, picnic kit, etc. The ostrograph itself, 
(which cost the government 5125-00) mokes an 
excellent contact printer, and con be used for a 
foundation for enlarger, strip map* holder, etc. 
The cose olone worth twice the OC 

give-owoy price of .. 

AN27 ARN5 ANTENNA 

NO. 260. Standard blind 
lending antenna system. 
Brand new in original 
crate. Ship. Wgt. 14 Ibs. 

AS114/APT ANTENNA SYSTEM 

NO. 261. New blode 
type ontenno complete $7.50 
With case assembly, 
in original corton. Snipping Wgt. 9 ibs. 

A$115/APT antenna SYSTEM 

$7.50 

NO. 262. New blade type 
ontenno complete with case 
assembly, in original corton. Ship. Wgt. 11 Ibs. 

AT38A/APT RADAR ANTENNA 
NO. 263. New rodor dome type on- 
tenna with mounting base and con¬ 
nections, in original cor- 1 y| C/\ 
ton. Ship. Wgt. 11 tbs. ^ I 

AN104A BLADE ANTENNA 

Standard blade 

^ I antenna used on many mili¬ 

tory fighting planes with 
coaxial connection at base. 
Shipping Wgt. 3 Ibs. 

BENDIX MT51C TRANSMITTER CONTROL BOX 
NO. 235. Contains chonnel switch, 
emission switch, send receive 
switch, power switch and indicotors 
for Bendix oircroft trons- ^ CA 
mitters. Ship. Wgt. 3 Ibs. 

BC670B REMOTE CONTROL BOX 

NO. 265. Motor storting control 
box has storting and stopping 
switch, indicator, coble ond plug. 
Wooden cose Ship. AC 

Wgt 6 Ibs. Each ^ I *70 

BK 22 RELAY ASSEMBLY 
NO. 266. Used on SCR 269 
Radio Compasses. Contoins 
stepping and control relays 
— junction box of aluminum. 

Brond new. Ship. AC 

Wgt. 7 Ibs Each 

HEINEMANN CIRCUIT BREAKER 

NO. 267. Heavy duty type 7 Amp. 
24 Volt D C. Many uses around 
shop. Shipping 

Wgt. 2 Ibs. Eoch . 

CUTLER HAMMER 
MOTOR FIELD CONTROL 
NO. 285. Rated 10 ohms. 3.2 Amps. 

Moximum. 6’1a" diameter with knob 
ond mounting feet, con be used to 
regulate generotor output voltage. 

Shipping. Wgt. cA 

5 Ibs. Eoch... 

PENN THERMO RELAY 
NO. 268. Thermo Reloy with o 
ronge of 45 to 100 complete 
with 5 Ft. flexible coble to im¬ 
mersion bulb. Ship¬ 
ping Wgt. 6 Ibs. 

MC TANK COIL ^ 

type used on 




DV- 0/1 




$1.00 




$3.50 


B & W 11 to 14 
NO. 281. Plug 
BC 610 Transmitter. New, original 
cartons. Shipping 
Wgt. 2 Ibs. Each 


$1.50 


\i miiii. I 


fvni 
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$3.95 


DM 35 
NO. 274. 
Amperes 



DM64A 12 VOLT DYNAMOTOR 
NO. 269. Input 12V ot 5 Amps. 
Output 275 Volt 150 MA. New. 

r&r’’- $5.50 

DM32A COMMAND SET DYNAMOTOR 
NO. 270. Port of 274N Command Re¬ 
ceivers. Input 28 Volts, output 250V 
at 60 MA. Shipping 
Wgt. 4 Ibs. Each 

_ DM21 12 VOLT DYNAMOTOR 

NO. 271. Used in Army BC 312 
Communication Receiver. Input 12 
Volts at 3.3 Amps. Output 235 
Volts at 90 MA. New, original 
cartons. Shipping Wgt. CA 

8 Ibs. Each 

PE94C SCR 522 POWER SUPPLY 
NO. 272. Complete dynamotor 
power supply for the SCR 522. aper- 
otes from 28 Volts. Complete with 
controls, filters, etc. Original cor¬ 
ton. Shipping Wgt. O “7 C 

34 Ibs. Eoch $0./D 

PEIOIC BC645 POWER SUPPLY 
NO. 273. Complete power supply 
I for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping 
Wgt. 13 Ibs. Each ... 

12 VOLT DYNAMOTOR 
New input 12 Volt at 18,7 
Supplies 675V ot 275 MA 
or V 2 above voltoge from 6 volts. Ex¬ 
cellent for auto use. Ship- C A 

ping Wgt. 11 Ibs. Each •DU 

— PE 86 DYNAMOTOR 

N 9 . 214. A populor 28 Volt re- 
ceiver dynamotor used on present 
military equipment. Supplies 250V 
ot 60 MA. Shipping CA 

Wgt 4 Ibs Eoch .. 

GN 58 HAND GENERATOR 
NO 275 Mokes excellent home 
lighting plant, operated by wind 
propeller, waterfall, gas engine, or 
hand crank. Reduction gear allows 
full output ot slow speed; supplies 
6 volts at 2.45 omp., 425 volts at 
115 omp. New Add ^“7 AC 
postoge for 28 Ibs. Each *70 
Hondles for GN 58 $ .50 each 

Connecting cord for GN'S 8 
with plugs CD1086 $1.50 eoch 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brond new controls used 
on the ART 13, 100 Watt, Trons¬ 
mitter Types 7, 8 . 10, ond 11 avoil- 
oble. Get o spore while ovoiloble 
os new cost is over $ 22.00 each. 
Shipping Wgt. 3 Ibs. Price any type 
(mention when ^ yi cA 

ordering) Eoch 
MC 432 VHF ANTENNA LOADING UNIT 
NO 279. Contains 2 pole. 5 position 
rotary switch with silver ceramic 
vorioble condensers, and coils for 
motching VHF Transmitter to AN 109 
ontenno with 50 ohm line. Many 
useful ports. Shipping CA 

Wgt. 2 Ibs. Eoch Zpl.DU 

148 OUTDOOR TELEGRAPH KEY 

NO 280. Rugged enclosed type 
for outdoor use, built for army 
to withstand hard useoge. Com. 
plete with cord ond PLSS plug. 
Shipping Wgt. 

2 tbs. Each 

ONE KILOWATT ADJUSTABLE 
ANTENNA LOADING COIL 
NO. 282. Huge porceloin coil 4" 
diameter 8 '^" long, hos 5 
sliders for adjustments. Ship- 
ping Wgt. 5 Ibs. ^^•DU 

300 MA SELENIUM RECTIFIERS 
ia I '/ i*r Roied 300 MA at 36 

Volts, complete with mounting 

JBJB brackets. Shipping 

Wgt. 1 lb. 3 FOR $1.00 

DUAL 

SELENIUM RECTIFIER 
NO. 283. Two units mounted on 
single brocket, each section 
rated 15V. at V 2 Amp. Shipping 
Wgt. 1 lb. 2 fOR $1.00 






$ 2.00 



HOW TO ORDER 


Gl¥i PAFT KUMPfff 4.NO D f 5 C fl | P T I O Nf r . . A O O P d S T A $ f F Q It 
WitGHl SHOW Nr NO ORDERS UNOFff WfLL SHtP C. O. O. 
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WHERE YOU SEE THIS BANNER 
. . . because IT’S BETTER FOR YOU! 


^ sJ. -l . t .. ^ 


SPRAGUE TM TUBULARS 

The firsi iruly practical MOI.DED Paper 
Tuhulars! Now in stock-ready lor your use— 
Sec your Sl^HAGUE Distributor. 


a 


SPRAGUE ATOMS —DRY ELECTROLYTICS 

\ ou can make up virtually any retiuired 
capacitV'NoltaKL* combination wuli a small 
stock. Keep a representative supply in your 
shop. SAVE TIME-SAVE MONEV-SAVE 
SPACE! 


SPRAGUE EL SELF-MOUNTING MIDGET 
CAN CAPACITORS 


No other Dry Electrolytic Kives so much de¬ 
pendability in so small a space! Tinned, 
Tw ist-PrOnK Tabs for easy soIderinK; quick, 
universal self-mouniinK- SAVES TIME- 
SPEEDS RELIABLE SERVICE! 




Yes, its better for you and your hushies^s to buy where this banner 
is displayed because the SPRAGUE BANNER identifies a Dis¬ 
tributor who agrees that Ids foolish to pluy peuuy-aute u hen your 
business is at stake!** 

Your Sprague Distributor is a successful business man. He 
knows the parts business intimately—and he knows that to really 
build a bigger, more successful service business, you should use 
only the best replacement parts. That’s why he features Sprague 
Capacitors and *Koolohm Resistors. His business depends on 
your success and he wants you to remember that YOUR REPU¬ 
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE 
TO RISK FOR THE FEW PENNIES ^SAVED” BY BUYING 
INFERIOR OR UNKNOWN BARGAINS ’! 


■ ,w you're Rtpht/ 


Yes! We’re Listed in the 


CAPACITORS 


RED BOOK 

looking for the correct Sprogue 
replocement capacitors for ony receiver man¬ 
ufactured from 1938 to 1948? It's easy —just 
eefer to The Rodio Industry RED BOOK . . . 

SPRAGUE 


"•KOOIOHM 

RISISTORSl 

T.M Ret U S P.l. OH. 


SPRAGUE PRODUCTS CO., North Adomt, Mo». • (JOBBING AND DISTRIBUTING ORGANIZATION POR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY) 

RADIO-ELECTRONICS Lor 
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_____ BilitorinI _ 

MULTIPERCEPTION 

Zele visum will change our habits even more than radio . . 

-- - By HUGO GERNSBACK 


P SYCIIOLOCJISTS are insistent in pointing out that 
human heinjrs do not make the most of their hrain 
power. Each new technical advance, every new tool, 
many new inventions open up entirely new avenues of 
human proprress. We take most of these thingrs for granted 
and seldom realize that we are still at the beginning of 
exploiting our mental powers. 

Radio not only changed a number of our former habits, 
but also brought us numerous new accomplishments not 
known before the advent of broadcasting. The masses are 
today much better informed in almost every line of human 
endeavor. Our musical appreciation has taken on new mean¬ 
ing and risen to new heights. A wealth of information and 
knowledge only known to serious students before Radio, is 
commonplace today. 

Our perception also has been greatly enhanced in a man¬ 
ner not even dreamt by Dr. de Forest when he first launched 
broadcasting at the turn of the century. 

The new rising generation now already uses radio in a 
way that the older generation totally fails to comprehend. 
The younger people now listen routinely to radio practically 
constantly—irrespective of what they may be doing at the 
time. Thus, recently we noted how students of both sexes 
in the midst of preparation for their Regents examinations 
—a most difficult and harrowing experience—kept their 
radios going full blast while they were completely immersed 
in their studies. Our questioning brought out the fact that 
the youngsters could study and listen simultaneously—a 
thing the older generation has never learned to do. 

Here we have to do with a i)henomenon— multi percept ion 
of the human brain. If this were an isolated example, i)er- 
haps it might be thought unusual. But, as we look around 
us we see that all the younger people are doing precisely 
the same thing, w’hether they are stenographers, switch¬ 
board operators, factory hands, accountants, or working at 
countless other professions and endeavors. 

At first we might doubt that this double perception would 
be sufficiently deep to be retained for all practical purposes, 
hut we soon find that, indeed, the human being can listen 
and study or work at the same time and absorb both. 

This, after all, is not any more difficult to understand 
than specialized multiperception endeavors with w’hich we 
have been familiar for centuries. 

We will give only a single example. An organist can and 
does play the orgaii not only with both hands, but also 
with both feet at the same time. On top of this he not only 
reads his notes, but if necessary he can also read the words 
of the theme and sing at the same time. This is five-fold 
multiperception: playing the organ by hand, by foot, read¬ 
ing the notes, reading the words, and singing. Once the 
organist is properly trained he finds no difficulty in doing 
all these functions routinely. This would seem a most com¬ 
plex undertaking of the human machine and, indeed, it is 
just that. 

If a psychologist were to analyze and enumerate every¬ 
thing that happens while the organist is at work, a good- 
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sized book could be filled with all the processes involved. 

Remember that the brain must give the impulse to every¬ 
thing that goes on; even such a “simple'' thing a.*? reading 
a note and striking exactly the right key without looking 
at the keyboard, would fill many pages of the book on nerve 
impulse-muscle coordination, etc. 

It should be well understood that all new endeavors are 
best learned in youth. Older people find it difficult to co¬ 
ordinate. The youngster, for instance, has no trouble in 
learning to typewrite—whether sight or touch— while older 
])eople find it difficult to master it—if they ever do. 

We now come to television, where a most interesting pos¬ 
sibility of multiperception exists. Listening to the radio 
means only sound—with closed eyes if necessary. Or, you 
may have your back turned to the receiver. Not so with 
television. 

Here you must look at the image. But present-day civiliza¬ 
tion being what it is, television is going to be a terrifically 
time-consumi!ig undertaking for all of us. Are we in the 
future going to sit motionless before our television receivers 
as we do noW’? Certainly not. The present generation now. 
not even in their teens, will act differently. They will find 
it easy to study, read books, listen, and look at the tele¬ 
vision set simultaneously. We might think this a difficult 
order, but it really is not. 

Television table models are already being made. Soon 
they w’ill be built into tables and desks with the screen 
at the c(»rrect angle so when w’e sit at our desks and w'ork, 
w’e w’ill train our eyes not only to read our books or do 
our work, l)ut also manage to see what is on the television 
screen as well. 

This means coordination of a different sort than we have 
been accustomed to up to now. It means our eyes will have 
to be trained to quickly look up, then down through a small 
angle. This is not so impossible as it sounds. When the 
piano student learns to play he has to watch his hands 
and read the notes at the same time. All this takes time, 
but can be mastered to perfection within a few years. More¬ 
over, the angle through which the eyeball has to move in 
piano playing is far greater than the angle from book to 
television screen. (If the tele-set is on the desk.) 

Will the new and coming generation perceive everything 
on the television screen in addition to doing its work, or read¬ 
ing books efficiently? The answer is yes. You may not be 
able to view everything 100^'^ in this manner, but if you see 
or 90''f of the action this will be sufficient to give you 
a good comprehension even if a fast baseball game is in 
progress. Will all this extra work fatigue or damage the 
eye? Not in the slightest. We do not work our muscles suf¬ 
ficiently anyway, nowadays, according to physicians. 

The only strain caused by our present-day television sets 
is due to insufficient illumination in our cathode-ray tubes. 
This, however, is only a passing condition of the new art. 
Future television receivers will have such brilliantly lighted 
screens that they can be viewed in bright daylight, or at 
night with a strong table lamp on the same desk. 












The radar installation is at the northwest corner of Gladstone Dock, a strategic position which adds to the efficiency of the equipment. 


Radar Eyes Bring Safety 
To Fog-Bound Liverpool 


By 

Major RALPH W. HALLOWS 

H andling more than 10 million 
tons of eaeh year an<l 

servinjf the densely populated 
northwestern industrial areas, 
Liverpool is one of the most important 
of Britain’s seaports. It is also one of 
the most dirtieiilt in the worhl for ship¬ 
ping:. A jrlanee at the map will make 
one of the reasons for this clear. The 
port lies at the head of a winding chan¬ 
nel 12 miles in lenjrth and nowhere 
much more than a quarter of a mile 
wide. The channel divides the ^reat 
sandbanks cif Liver]>ool Bay. On that 


stretch of coast, with its .*>(»-foot tides, 
the saml is always on the move; in the 
last t)0 years the annual amount of it 
dre<lg:e<l from the Mersey Channel has 
averajred 14 million tons. The channel 
is vei'y cai’ofully marked by three lij?ht 
vessels and i>etween 50 and 00 power¬ 
ful acetylene buoys (every black dot on 
the map shows the position of one of 
those buoys) ; in fact, its appearance 
on a clear nijrht has been Iikene<l to 
that of the main street of a g:!‘eat town. 

No map, though, can show the ^leat- 
e.st of all menaces to shipping: in nar¬ 
row waters, the demon fog; and Liver¬ 
pool is subject to dense and frequent 
foKS i^^ the colder months of the year. 
In the past that fo^ oi* falling: snow 


mi^ht brinjr the business of the ])ort to 
a stamlstill and keep it inactive foi' 
<lays on end. 

Because of the narrowness of the 
channel hi^ ships can neither turn round 
nor anchor in it. An aveia^e of a score 
of ocean-g:oing vessels enters and leaves 
the port every day; and once the cap¬ 
tain of one of them has di*cided either 
to enter the channel at the Bar ligrht 
vessel or to put to sea from the Liver¬ 
pool docks, there is no turning? hack. He 
must Ku on. On this account many ves¬ 
sels in the past missed one or more 
tides for reasons of prudence. And miss¬ 
ing even one tide is an e.xpensive busi¬ 
ness for a big ship; the average loss is 
about $2,000. 

To<lay Liverpool and the ships using 
the port no longer dread the fog menace. 
The first complete radar approach sys¬ 
tem in the world is in use. No matter 
what the weather, the whole of the 
channel from the Bar lightship to the 
Liverpool docks and for some miles up¬ 
stream is st'en on the radar screens as 
clearly as the proverbial hack of one’s 
hand. Liveri)ool, in a word, has iiw 
stalled a radar system which may well 
revolutionize* the traffic systems oi‘ half 
the world’s great harbors. The Livernoed 
j)()rt authorities emphasize that it is oot 
0 eontrol agsteni. The rcspe>nsibili,y lor 
eleciding what his ship shall de iri any 
circumstances must always icmain with 
the captain. In other woi’ds, he dees not 
an<l will not receive orders from the 
shore. But he can at any time receive 
by radio telephone the exact positiem of 
his own vessel, of either vessels in the 
channel, or of any obstruction. In com¬ 
bination wdth the infoimation provieled 
by his own shipborne raelar, this knowl¬ 
edge will enable him tei sail safely in¬ 
ward or outward in weathei- ceinditions 
which in the past would have meant 
missing one or more tieles. 

The I'adar installatieni is entiredy of 
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The screens show four main areas, a complete view of the channel, and a wandering display. 















British design. The work was carried 
out by the British Sperry Gyroscope 
Company (an associate of the Ameri¬ 
can company of the same name) in con¬ 
junction with the Cossor Radio Com¬ 
pany, both working with the collabora¬ 
tion of Sir Robert Watson-Watt, the 
originator of Britain's wartime radar 
chain. The screens of its presentation 
unit (see photo) give complete coverage 
of the whole channel. The normal maxi¬ 
mum seaward range is 14 miles, but this 
can be increased to 22 miles when re¬ 
quired, by the use of a switch. 

These are six 15-inch presentation 
tubes, the “picture" occupying about 
100 square inches arouiid the central 
and least distorted part of each. Xo. 1 
screen gives a small-scale view of the 
whole channel. The areas covered, on 
a scale about four times as great, by 
Nos. 2, 3, 4, and 5 are shown by the 
squares on the map. Notice that the 
areas have a slight overlap and in com¬ 
bination give a large-scale view of the 
entire channel. The sixth picture is in 
some ways the most interesting of all. 
It is known as the wandering display 
and can be moved at will to any one of 
22 positions so as to give large-scale 
coverage of any desired part of the 
Mersey Estuary or of Liverpool Bay. It 
can thus be used to give an additional 
picture of any area in which there is 
congestion. Or, it can, if need be, re^ 
place temporarily any of the four fixed 
large-scale displays if necessary. 

The scanner is a “cheese" antenna 15 
feet in diameter by 2 feet deep, mounted 
at the top of an 80-foot ferro-concrete 
tower at the northwest corner of the 
Gladstone Dock. Close to the foot of 
the tower is a building containing the 
transmitter, receiver, power supply, 
and display unit. 

The scanner itself is built of horizon¬ 
tal slats with gaps between them, not 
from a continuous sheet of metal. This 
is to reduce resistance to the high winds 
which often occur. It is heated to pre¬ 
vent icing in the coldest weather and 
rests on rollers arranged to prevent dis¬ 
tortion of the reflecting surface by tem¬ 
perature changes. Driven by a C-h.p. 
motor housed in a weatherproof com¬ 
partment in the tower, it makes 10 revo¬ 
lutions per minute. 

The peak pulse power of the trans¬ 
mitter is 30 kw, with a 0.25-microsecond 
pulse and a repetition frequency of 
1,000 per second. The frequency band 
used is 9,425 to 9,525 me (wavelength 
= approximately 3 cm). Special precau¬ 
tions have been taken in the design of 
the mirror to reduce side lobes. The 
width of the beam is 0.7 degree hori¬ 
zontally and 5 degrees vertically. The 
discrimination is better than 45 minutes 
in bearing and 40 yards in range. 

Now for some particulars of the dis¬ 
plays, which have already been briefly 
mentioned. These are an entirely new 
type of P.P.I. (plan position indicator), 
which gives true plan pre.sentation 
without distortion. An interesting point 
is that, owing to the long afterglow, a 
moving ship leaves what looks like a 
wake on the tube; therefore, it is easy 
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Close-up oI the rotating “cheese” antenna, built of strips to reduce wind resistance. 


to see at a glance the direction in which 
any vessel is moving. In front of each 
tube is a transparency on which all 
light buoys and other floating sailing 
marks are shown in green. It is most 
important that the positions of the.^e 
should be constantly checked and any 
displacement announced at once. For¬ 
merly this was a laborious business 
needing a large staff. Now checking is 
automatic, for operators can see at a 
glance whether or not the radar echoes 
coincide with the green marks on the 
transparency. 

The transparency carries also a red 
lattice of grid lines. In this way the po¬ 
sition of any ship can be plotted in the 
dis])lay room in a matter of seconds on 
a large-scale chart, which carries the 
same grid lines. Should a vessel require 
a quick “fix" of her position, this can 


be read straight off the P.P.I. screen 
and radioed instantly to her. 

At the present time the movements 
of all ships up and down the river and 
their positions from moment to mo¬ 
ment are telephoned continuously to the 
administrative headquarters of the port 
from the radar operating room. At 
headquarters they are i)lotted on a 
large chart. It is intended shortly to re¬ 
place this telephone communication by 
a television link. 

An important part of the Liverpool 
radar scheme is the direct service from 
radar operating room to ship by radio 
telephone. This is conducted on a spe¬ 
cial frequency, and when the pilot 
boards any ship, he takes with him a 
portable pretuned transmitter-receiver. 




Liverpool system. 


Apparatus and operating room are in the building at foot of the 80-foot concrete tower. 

















W HY use waveguides? At 
microwave frequencies (fre¬ 
quencies above 300 me) the 
inductance of a twin-lead or 
co-axial line becomes so high and the 



Fig, I—Waveguide section for 3950-5850 me. 


capacitance so low that such transmis¬ 
sion lines cannot be used. 

Skin effect is practically negligible at 
lower frequencies. The current is dis¬ 
tributed almost uniformly through a 
conductor. At higher frequencies most 
of the current is confined to the outer 
surface of the conductor, and a trans¬ 
mission line which conducts lower fre¬ 
quencies well looks like a resistance to 
microwaves. Electromagnetic energy 
cannot be conducted by one of these 
transmission lines. Instead it must be 
propagated in a waveguide. 

Waveguides are hollow rectangular 
or circular pipes (see Fig, 1), They 
have tremendous advantage over co¬ 
axial lines as far as high power is con¬ 
cerned, and can carry up to five mega¬ 
watts with very low losses. This is the 
highest power ever obtained. Wave¬ 
guides are broad-band as well, A varia¬ 
tion of 35 to in the frequency is 

possible without serious attenuation. 
Everyone who has worked with short 
waves is familiar with the natural 
waveguide that causes skip. Sometimes 
reception is surprisingly good at some 
distance from the transmitter, some¬ 
times it is distorted, and sometimes the 
signal is not received at all. Fig. 2 

*StafT Ph>>ioist, DeMornay-Budd. Inc,# 

New York, N, Y, 


helps to illustrate this problem. The 
transmitted signal may bounce back 
and forth between the earth and the 
Heaviside layer. If a receiver happens 
to be at a point where a signal of a 
particular frequency is reflected from 
the Heaviside layer, reception will be 
good. If the Heaviside layer is higher 
or lower because of atmospheric condi¬ 
tions, time of day, or other reasons, re¬ 
ception may be poor at this same point 
for the same frequency as before, but 
it may be good for another frequency. 
Reception is affected by a relationship 
l)€tween the transmitted frequency and 
the height of the Heaviside layer. 


HEAVISID6 LAYER 



Fig, 2—An Earth-HeavIsrde-layer waveguide. 


Actually this is simply a waveguide 
problem where the earth and the Heavi¬ 
side layer are two walls of a waveguide. 
In the same way as a transmitter radi¬ 
ates power into the air, an antenna or 
metal probe introduces power into a 
waveguide. This electromagnetic energy 
bounces back and forth between the 
walls of the guide, but because of the 
particular frequency and the spacing 
between the walls, there is only one pat¬ 
tern the electromagnetic wave can take. 

Figs. 3 and 4 help give a better un¬ 
derstanding of the propagation of the 
wave. Fig. 3 shows the electrostatic 
field of a sine wave travelling in free 
space. A, C, and E are wavefronts. 
B and D are nodes or zero points, A and 
E are positive maxima, and C is a 
negative maximum. From A to E is a 
wavelength in free space, A to C or 
C to E is a half wavelength in free 
space. The direction of propagation is 
from E to A in the figure. 


TABLE I 



COLUMN A CLOSED OR SHORTED LINE 

COLUMNS OPEN LINE 

IF THIS LINE IS LESS THAN 

1/4 WAVaENGTH 

IT U)0KS INDUCTIVE 

IT LOOKS CAPACITIVE 

IF THE LINE IS 1/4 WAVELENGTH 

IT LOOKS OPEN 

IT LOOKS CLOSED 

IF THE UNE IS BETWEEN 1/4 AND 
1/2 WAVELENGTH 

IT LOOKS CAPAUTIVE 

IT LOOKS INDUCTIVE 

IF THE LINE IS 1/2 WAVELENGTH 

IT LOOKS 

CLOSED 

IT LOOKS 

OPEN 


The capacitive or inductive effects of different lengths of open or shorted waveguide. 
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A probe inserted in a wavejjuide will 
radiate waves. Fi^. 4 shows what hap¬ 
pens along two of these wavepaths. 
Positive maxima and negative maxima 



WALL or WAVICUIOI 



Fig. 4—How wave$ cancel at the walls and 
reinforce at the center of the waveguide. 


Fig, 5—Cross-section of guide, TE.j mode. 


Fig. 6—An electric field of the TE .i* mode. 


Fig, 7—Electrostatic fie d, guide of Fig. 5. 
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Pig, 8—Electromagnetic field of above guide, 

meet alternately and add up to make 
a stiong held at the center of the 
guide. The walls of the waveguide pass 
through points where the positive and 
negative maxima meet and caneeh so 
no electric held exists at the wails and 
there is no current along them. Fig. 5 
shows the electric held of a cross- 
section of the waveguide at A-A' in 
Fig. 4. The held is .strongest where the 
arrows are most closely grouped. The 
number of arrows goes from zero (near 
the left and right edges) to a maximum 
(at the center). This is known as a 
half-wave pattern. (Fig. 6 illustrates a 
full-wave pattern.) 

The pattern of the wave described 
above is known as the TE.i mode. This 
wave, like all electromagnetic waves, 
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has electric and magnetic components. 
In this case TE means transverse elec¬ 
tric because the electric held is across 
the guide or transverse to the direction 
of propagation. See Fig. 7, which is a 
.side view of the waveguide of Fig. 5. 
The top view, Fig. 8, shows the mag¬ 
netic iield components. 

In a (TM) mode, 

the magnetic instead of the electric held 
is across the guide, with no part of a 
magnetic held line running along the 
guide, as it does in the TE mode illus¬ 
trated in Fig. 8. 

The suliscripts 0 and 1 signify the 
number of half-wave patterns of the 
electric held along the two sides of the 
guide. The subscri})t ^ refers to the 
short sitlc in Fig. 5 and the subscript 1 
refers to the long side. 

The size of a waveguide deteiininos 
the lowest frequency it can carry. 
A 1)0VC this frequency, known as (‘((tofft 
radiation may be propagated down the 
guide. When the frequency used is too 
high, there are other modes than the 
TE. which may be propagated. The 
wavelengths are shoi’ter .so there may 
he moie half-wave pattei ns aeros.s th(‘ 
guide. These higher modes arc known 
as TEij, TMii, etc. Higher modes com¬ 
plicate transmission problems, so it is 
common practice to operate a wave¬ 
guide at fre(iuencies where only the 
TE and no other modes can exist. 

Microwave rodio ports 

Conventional resistors, condensers, 
and inductances cannot be used for 
niicio waves, because their sizes are 
very neaily equal to the lengths of 
waves at frequencies above 300 mega¬ 
cycles. In place of the conventional 
parts, special microwave component.^ 
arc used. These give the same effects as 
rcsi.slors, cai)acitors, and inductances. 
Inductance or capacitance may l)e in- 
tio(luce<l by using guides of varying 
length. Table I is based on transmission 
line theory and shows the effects of the 
length of line when the line is closed 
01 * shorted (column A) or open (col¬ 
umn B). 

Instead of a resistor, a waveguide 
atfcHnato}' is used. It is con.strueled to 
absorb ])Ower and is used to cut down 
powei* in the line or to terminate the 
line. Fig. J) shows a variable attenuator. 
It is usually a strij) of dielectric ma- 
teiial coated with a power-ahsorliing 
material, such as carbon. The strip is 
mounted in the section of waveguide 
and may be moved in and out through 
the slot in the guide. The strip has no 
effect when it is out of the guide, and 
reduces the power as it is moved into 
the guide. 

Although capacitive and inductive 
effects ap])ear at certain distances from 
the end of a shorted or open line as in 
Table I, it is not always convenient to 
terminate the line. Then capacitance or 
inductance must be introduced some¬ 
where along the guide instead. Win- 
dotes, as illustrated in Figs. 10 and 11, 
are used for this purpose. A window 
consists of two thin metal plates extend¬ 
ing from opposite sides of the wave¬ 


guide toward the center. The inductive 
or capacitive reactance increases with 
the depth of the metal ])lates. 

Microwave meosurements 

In microwave apparatus, it is im¬ 
portant to know if the power is being 
propagated without losses. If there are 
losses, it is necessaiy to locate and 
measure them, so that they may he re¬ 
duced. With the waveguide components 
so far desci ibcd as a liasis, many othei.s 
have been designed for the most direct 
and obvious measurements of r.f. en¬ 
ergy. The impedance of a waveguide 
is determined by its dimensions. For 
maximum power ti’ansfer. an impedance 
match is re(|uired. Impedance mismatch 
may be caused by discontinuities in the 
transmission line. Examples are: junc¬ 
tion of two sections of waveguide where 
misalignment may occur, change of di¬ 
rection of propagation, variation of the 
internal dimensions. Such <Iiscontinuilies 
partly or completely reflect the waves 
propagating forward, and set up an¬ 
other set of waves propagating back- 



Fig. 9—Variable attenuator, 5850-8200 me. 


Figs, to and H—Cross-section view of wave¬ 
guides with capacitive and inductive windows. 



Fig. 12—A tuned load for 8200-12400 me. 


ward. This is the effect you find if you 
attach one end of a rope to a wall and 
shake the other end. Waves travel to 
the wall, are reflected there, and start 
back again. If you shake the free end 
with the right timing, the waves going 
f 01 *ward meet the waves coining back¬ 
ward so that they appear to stand still. 
These sfaitdhtff wares occur when waves 
propagating down a waveguide meet a 
discontinuity. 

The mismatch may be measured in 
terms of the voltage stafidivff wave 
ratio. This ratio is defined as the maxi¬ 
mum voltage reading divided by the 
minimum voltage reading. The maxi¬ 
mum voltage reading occurs at the crest 
of a standing wave and the minimum 























































































20 


GlectrwNics: 


Cover Tentiire 


voltage reading occurs at the lowest 
point. If there is no reflection, the 
iiiaxiinum and minimum readings will 
be the same, and the voltage standing 



Rg. 13—Cavity wavemeter for 8400-9800 me. 



Fig. 14—Directional coupler, 8200-12400 me. 


wave ratio will be one. In this case there 
are no standing waves and so there are 
no stationary maxima and minima. 
(The maxima and minima of Figs. 3 
and 4 are moving steadily down the 
guide.) If there is total reflection the 
ratio will he infinite because the mini¬ 
mum reading will be zero. Under nor¬ 
mal conditions the standing wave ratio 
will be somewhere between one and in¬ 
finity. 

The standing wave ratio is measured 
with a staiHliug ivave defector. This 
instrument is made by slotting the top 
of a waveguide and inserting a probe 
which is supported by a movable car¬ 
riage. The probe picks up the radiation, 
which is then fed through a detecting 
device such as a crystal and into an 
amplifier to a meter, which may be 
calibrated directly in standing wave 
ratio. The probe is first moved to a 
voltage maximum, and the meter is set 
to full scale. The probe is then moved 
to a voltage minimum, and reading on 
the meter then shows the standing wave 
ratio. 

It is necessary to find the standing 
wave ratio to determine the amount of 
mismatch of a component which is to 
be included in a microwave device. A 
component to be measured is inserted 
in the transmission line, which must be 
termiuafed by a perfectly matched im¬ 
pedance, so that any reflections are due 
to the component alone and not to the 
termination. This requires some type of 
termination which must be adjustable 
to meet the requirements of different 
.est set-ups. In general a tuned load is 
used (Fig. 12). A tuned load consists 


of (a) a probe whose depth of insertion 
and whose position along the length of 
the guide may be controlled and (b) an 
absorbing strip. The piobe has a ca¬ 
pacitive effect which increases with the 
depth of insertion. If the probe is moved 
a quarter wavelength along the guide, 
an inductive effect will appear where 
before there was a capacitive effect. At 
intermediate positions of the probe, it 
will look as if there were more or less 
inductance or capacitance at the origi¬ 
nal position. In this way, any amount 
of reactance due to the reflections set 
up by the connecting flanges and the 
absorbing strip may be matched out. 
The ideal absorbing strip is pure re¬ 
sistance and absorbs all the power. But 
some reflections are caused by the edge 
of the strip in spite of the fact that it 
is usually tapered to minimize the sur* 
face area presented to the oncoming 
waves. 

For each different frequency at which 
a test is to be made, the load must be 
tuned. The load is connected directly to 
the standing wave detector. The two 
tuning controls are varied until the 
standing wave ratio is one; this means 
the line is perfectly matched. The wave¬ 
guide component to be tested is then 
inserted between the standing wave de¬ 
tector and the tuned termination. The 
standing wave ratio under these con- 



Fig. 15—Example of a bidirectional coupler. 


ditions is due only to the component 
under test and not to the termination. 

The cover picture 

The test set-up pictured on the cover 
is arranged for just such measurements. 
Three tubes are used, one operating at 
each frequency at which a measurement 
is desired. These are fed into the main 
line through a triple input guide. A 
switch enables the technician to select 
one tube at a time, eliminating the de¬ 
lay of changing the frequency by ad¬ 
justing a single tube. 

In such a test set-up, frequency is 
measured by a wavonefer (Fig. 13). 
If a waveguide is completely closed ex¬ 
cept for a small hole for the power to 
enter, it is known as a cavity, A cavity 
resonates at a particular frequency de¬ 
pendent upon the dimensions of the 
cavity. In general a wavemeter is a 
cylindrical cavity which has an end 
plate that can be moved to vary the 
height of the cylinder. This wavemeter 
is inserted in parallel with the line so 
that when it is in resonance it draws 
power from the line and reduces the 
output reading. When the point of re¬ 
duced output power is reached, the posi¬ 
tion of the end plate may be read on 


the micrometer and the frequency de¬ 
termined from a calibration chart based 
on the size of the cavity. 

A few waveguide components used in 
measurements have no analagoiis low- 
frequency component. For example, a 
directional coupler (Fig. 14) can tap 
off power for measurement from the 
waveguide system without affecting the 
line. A ])robe or a loop would cause 
some reflections and set up standing 
waves of its own, A directional coupler 
has the advantages of being broad-band, 
of not setting up standing waves, and 
of measuring only the w^ave going for¬ 
ward and not any reflections. One can 
see that the coupler is really two sections 
of waveguide side by side. In the wall 
between them are holes spaced so that 
energy coupled through them will add 
up for a forward-going wave. An at¬ 
tenuator strip or pad is placed in the 
coupler to absorb reflected waves, so 
that only the forward-going w’ave is 
propagated. 

•Developed from the directional coup¬ 
ler is the bidirectional coupler (Fig. 15), 
which will pick up the waves going in 
either direction, each independently of 
the other, A directional coupler always 
picks up a certain proportion of the 
power in the main guide. The power 
received in the coupler is a certain 
number of decibels down from the pow¬ 
er in the main line—usually about 25. 

Sometimes it is necessary to change 
the polarization of the wave to meet 
the mechanical requirements of micro- 
wave apparatus. Polarization is changed 
by a twisted section of waveguide (F"ig. 
16). The outgoing wave is at right 
angles to the incoming one, and the 
electric field anywhere along the twist 
is as .shown in the cross-sectional illus¬ 
tration of Fig, 5. 

The connecting flanges in many of 
the illustrations here are grooved. The 
outei' groove may be used for a gasket 
to make tight fits. The inner groove is 



precision-cut so as to absorb any leak¬ 
age power and cause a minimum of re¬ 
flection at the junction. 

These examples of components show 
the simplicity of waveguides for trans¬ 
mission and measurement of micro- 
waves, All a.c. effects commonly de¬ 
veloped with transformers, resistors, 
condensers, inductances, and insulators 
at lower frequencies may he developed 
by waveguide components at frequencies 
up to 30,000 megacycles. This will be 
described in a series of articles in suc¬ 
ceeding issues. 
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New A.F. Power Supply 

By S. R. WINTERS - 


A new power supi>ly for use in 
electrolysis has })een developed 
by the National Bureau of 
Standards. It has the prover¬ 
bial constancy of ('aesar's wife in that 
the apparatus, functioning from a 117- 
voit a.c. line, affords stable and yet con¬ 
tinuously adjustable d*c, voltages at 
currents up to 2 amperes or even more. 

The new electronic power source by¬ 
passes faults of previous instruments. 
The voltage is governed hy a precise¬ 
ly engineered, compact electronic circuit 
that utilizes standard radio parts. The 
new apparatus can produce a controlled 
output of several volts in loads as low 
as a single ohm, and identical tech¬ 
niques can be employed in equipment 
built for higher outputs. In numerous 
applications, the usual series-regulated 
power supply is handicapped because 
of the high load currents which mu.'^t 
be handled directly by vacuum tubes. 

In the separation of metals hy (dec- 
t roly sis—a function served by this 
novel instrument—it is necessary to 
govern the power supplied to a load, the 
plating electrode, with respect to the 
potential of a reference electrode. An 
excessively high potential spells an ex¬ 
cessive load power. Thus the function 
of the Bureau of Standards* electronic 
circuit is to curtail its output automati¬ 
cally until the control potential reaches 
the required value. 

Inside the device are an amplitude- 
controlled oscillator (Vl and V2 in the 
diagram), a power amplifier (V,‘I and 
V4), and rectifier (V5), and two 
direct-coupled stages of amplification 
(V6 and V9), The oscillator, a multi¬ 
vibrator, functions at about 2,000 cycles, 
turning out a variable-amplitude square 
wave. This is amplified by a couj)le of 
audio beam-power tul)es in push-pull. 
These tubes are linked through a .step- 
down transformer T2 to the low-volt¬ 
age, high-current selenium rectifiei’. An 
L-C filter cuts ripple and noise to a 
negligibly low value. The filtered volt¬ 
age is the output of the instrument. 

For regulation a portion of the out¬ 
put voltage is compared to another out¬ 
put voltage stabilized by a gaseous 
regulator tube V8. The difference l)e- 
tween the two is amplified hy the two 
direct-coupled stages and is employed 
to govern the amplitude of the signal 
from the oscillator. 

The circuit connections are made in 
such a manner that the amplitude of 
the oscillator is increased when the 
output voltage drops below the refer¬ 
ence valve. The two stages of ampli¬ 
fication insure exact regulation of the 
power supply and its output deviates 
very little from the reference voltage. 
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The reference voltage is adjustable 
hy a knob on the panel of the instru¬ 
ment. This control, acting as the output 
voltage regulator, has a range of ad¬ 
justment from 0 to 2 volts. Higher 
voltages may be obtained by employing 
only a portion of the output for com¬ 
parison, If the proper voltage divider 
is addiHl, the power supply can deliver 
as much as 8 volts. 

In consequence of such a high degree 
of regulation, the new in.strument has a 
low effective internal impedance. This 
is about .005 ohm when the entire out¬ 
put voltage is employed for comparison 
with the reference voltage. Thus, the 
voltage drop due to heavy load currents 
is small. The low internal impedance of 
the device suggests its adaptability as 
a substitute for a storage battery 
where constancy of output under vary¬ 
ing loads is required. The regulation 
latio is about 0,5'r. To duplicate the 
performance of this apparatus with a 



The regulated Supply in use for electrolysis. 


storage battery at an output of 1 volt, 
it wouki he necessary to use a voltage 
divider with 200-ampere fixed drain. 

The legulated voltage supply may 
also he connected as a constant current 
source, if desired. The voltage drop 
caused by passage of the load current 
through a selected fixed resistance be¬ 
comes the index which is compared to 
the reference potential. When applied 
in this manner, the device affords about 
the same advantages as when employed 
as a constant voltage source. 


+ 330V 
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Rl. R3—200 ohmi 

R2, RM, RI5—1,000 ohmi 

R4—30.000 ohmi 

R5, RIO—I m#qohm 

RA. R7, R2I—150.000 ohmi 

M. R9, R24—10.000 ohmi 

Rll. RI3. R27—500.000 ohmi 

R12—300 ohmi 

RI6. R28—400.000 ohmi 

RI7—50 ohmi 

RIB—40.000 ohmi 

R 19—3.000 ohmi 

R20-4,000 ohmi 

R22. R29—50.000 ohms 

R23—22.000 ohms 

R25—500 ohms 


R26—25.000-ohm pot«nttom«ter 

Cl. C2—20 uf 

C3—40 uf 

C4. C4—500 unf 

C5—0.1 Mf 

C7. C8—,001 uf 

C9—.05 uf 

CIO—1,000 uf 

CH—20 mh, 2 amp 

REC—2-amp., full-wave selenium rectifier 
Tl—power transformer. 5 v; 6.3 v; 750 v c.t.. ISO 
ma 

T2— output transformer (special) 

M—50-ua meter 

51— i.p.s.t. toggle switch 

52— s.p.d.t. rotary Switch 
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IV —ApparaliivS and nirlliocis for the detection 
ineasnremenl of tlie brain’s electrical acti\il\ 

By EUGENE THOMPSON 


E LECTROENCKPHAI.OCKAI’IIY 
is an electronic nielhod for re¬ 
cording’ the brain’s electrical ac¬ 
tivity, This activity consists of 
trains of brain waves called action 
potentials. Their frequency and ampli¬ 
tude depend upon the age, health, activ¬ 
ity, emotional state, and other char¬ 
acteristics of the patient. Children’s 
waves tend to be faster than adults’, 
ai^d extremely rapid, sharply peaked 
• potentials are characteristic of epilep¬ 
tics. Movement of an arm or leg. hear¬ 
ing a loud noise, or even opening or 
closii^g the eyes will alfect the action 
potentials. Strong emotions such as 
rage or fear may i)roduce very inter¬ 
esting patterns, f'or these reasons, clw- 
troencephalograms are recorded with 
the subject reclining in a (juiet. semi- 


da rkeneil room, eyes closed. Un<ler these 
standard conditions, the brain of a 
normal adult emits an approximately 
sinusoidal signal which varies continu¬ 
ously in frequency from 1 to 100 cycles 
and in amplitude from 1 to 100 micro¬ 
volts. However, the j)redominant com¬ 
ponents have a fre<jucncy of about 10 
cycles and an amplitude <»f 10 to 50 
mici-ovolts. In most cases, the frc<iucncy 
and amplitude vai-y oppositely. 

Although a great deal is known 
about the appearance of brain waves 
in health a ml disease no one knows how 
or where they ai ise, or what their piii- 
pose is. It is interesting to note, how¬ 
ever, that they are not unilke FM sig¬ 
nals. Some experts regal’d this as evi¬ 
dence that they are nerve inipnl.ses and 
ai*e fre(iuency-nio<lulatc<l to prevent in¬ 



terference from other elect I’ical dis¬ 
charges within the body. 

The photograj)hs and diagi’am show 
a rack-mounted electroencephalograph. 

It is essentially a four-stage, push-pull, 
res i stance-capacitance-coupled amp li¬ 
ber. p]xcept for slight circuit variations 
made by individual manufacturers, the 
design shown is the basic pattern 
around which all these devices are con- 
sti’ucted. 

The three stages of voltage anqilifica- 
tion have a gain of over 2,000,000 
(about 120 (Ib). This is more than 
enough to ileteet ami amplify signal> 
in the microvolt range. Triodes are em¬ 
ployed in the (irst stage to keep tube 
noise at a minimum. The relatively 
slight loss of gain is counteracted by 
the two pentode .stages which follow. 

Some manufacturers use nonmiero- 
phonic pentodes in the first stage in¬ 
stead of triodes. Noises from x-ray or 
diathermy equipment or from similar 
sources are reduced by placing the pa¬ 
tient in a screened room, by .shielding 
pickup cables, and by the bucking action 
of the })ush-pull circuit. All throe stages 
are decoupled to prevent the elVects of 
coupling thi’ough the common imped¬ 
ance of the power sup])ly. Push-pull 
bLd's are used in the output stage to 
provide sufticient ])ower to overcome the ^ 

in(*rtia of the mechanical recording de¬ 
vice. thus insuring faithful reproduc¬ 
tion of the higher-frequency complexes. 

The coupling condensers are larger 
than those employed in conventional 
amplifiers to assure good low-frequency 
response. The lowering of the high-fre¬ 
quency limit is not a problem because 
freciuencies higher than 150 or 200 
cycles are of no significance in electro¬ 
encephalograms. No liypass condensers 
arc needed because of the push-pull 
ilesign, which bucks out the unwanted 
a.c. components because they are 180 
out of j)hase. If it were not for this 
action of the push-pull circuit, screen 
bypass condensers with a capacitance 
of several thousan<l microfarads would 
have to be used to maintain the low- 
fre(|uency response. 

The insti ument incorporates an elec- 
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tronically regulated power supply be¬ 
cause even slight variations in plate 
voltage would distort the low-level sig¬ 
nals. The supply can maintain the plate 
and screen voltages to within a fraction 
of 

To permit accurate measurement of 
the voltages picked up fi'om the patient 
despite slight changes in the gain of the 
amplifier, a calibrating circuit consist¬ 
ing of a 1.5-volt dry cell and a series of 
calibrating resistors is employed. This 
circuit is shown at the input of the 
6SF5 grid. By proper selection of re¬ 
sistors, a standard calibrating signal 
of 1, 10, 50, 100, or 1000 microvolts may 
be introduced into the amplifier while 
the record is being made. 

Because of the cost and <lifficulties 
in processing long photogiaphic rec¬ 
ords, they have been replaced in modern 
equipment by plain paper or plastic- 
coated-paper tape. Electrically driven 
pens or heated styli are use<I to record 
on these surfaces. The pen is fastened 
to a moving coil, similar to the voice 
coil in a loudspeaker. This coil is fed 
by the output of the GLG’s. Either an 
electromagnet or a peimanent magnet 
may be used as the field supply. 

A recording device which operates on 
a more novel principle is illustrated in 
the photograph. This instrument works 
like a crystal cutting head. The am¬ 
plified brain waves are applied to a 
Rochelle salt crystal. The crystal is dis¬ 
torted in step with the variations in the 
applied voltage and the resulting move¬ 
ment is mechanically inagnified by 
levers which actuate the pen. The pen 
reproduces the wave foi’m of the brain’s 
action potentials. In the photo theie are 
six recoi'ders, each of which is driven 
by a separate amplifier. 

The brain’s potentials are picked up 
from the surface of the scalp with small 
metal electrodes. These arc dipped in 
salt paste to reduce the skin resistance, 
and held in place with a drop of collo¬ 
dion. From the electrodes, small flexible 
wire leads pass through a .shielded cable 
to the input of the amplifier. 

Two wiies are needed to pick up the 
brain waves. Each pair is referred to 
as a lead. There aie two types of leads, 
unipolar and bipolar. In the former 
type, one wire is located over some part 
of the brain, and the other is attached 
to some neutral point on the body, such 
as an ear lobe. In bipolar leads the 
second wire is placed over some area of 
the brain rather than on a neutral 
point. In general, bipolar leads give 
more information than unipolar ones. 

The various leads are named accord¬ 
ing to the lobe of the brain ovei' which 
they are placed and whose action poten¬ 
tials they record. Thus in the unipolar 
leads, there are right and left temporal, 
frontal, and occipital leads, etc. The 
bipolar leads are called hi frontal, bi¬ 
temporal, and so on. The positioning of 
the various electrodes requires a highly 
specialized knowledge of the topo¬ 
graphical anatomy of the brain. 

The combination of a lead, its ampli¬ 
fier, and a recording pen is referred to 


as a channel. A minimum of four bi¬ 
polar or six unipolar channels is re¬ 
quired. Most clinical units have eight 
channels. 

Electroencephalographic diagnosis is 
largely based on experiment although 
some attempts have been made to re¬ 
duce parts of the technique to a mathe¬ 
matical basis. At present, however, 
there is no substitute for the experience 
of a trained electroencephalographer. 
Most diagnoses are established by in¬ 
spection of the record for an abnormal 
preponderance of fast or slow wave 
forms compared to the normal, or for 
phase reversals between the signals 
picked up from different points on the 
surface of the head. 

Electroencephalography has been used 
with great success in the diagnosis and 
localization of brain tumors, for the 
diagnosis of various forms of epilepsy, 
and for following the progress of pa¬ 
tients being treated for these conditions. 
Thus far there has been no correlation 
between various types of psychoses, 
neuroses, and the intelligence quotient 
of the patient, and the pattern of his 
brain waves. Thus, idiots and college 
professors may have very similar 



Six amplifiers are mounted in rack at right. 


electroencephalograms—no reflection in¬ 
tended upon the gray matter of the 
professors! It must be added, however, 
that electroencephalography is still a 
young science, and that intensive inves¬ 
tigations are continually being conduct¬ 
ed which may lead to new uses. 




Note—screen resistor of 6SJ7's should be connected to junction of tube s plate 


resistor, decoupling capacitor, and decoupli 
Rl—1.5 megohms, '/j watt, \% 

R2—1,000 ohms, V 7 1% 

R3—100 ohms, Vi ly, 

R4—50 ohms. watt. 1% 

R5—10 ohms. V 2 watt, 1% 

RA—I ohm, 1/2 watt. 1% 

R7, R8—5 megohms, V 2 watt 
R?—1,750 ohms. Yj watt 
RIO, R13—250,000 ohms, Yi watt 
RIt, R12—50,000 ohms, Y 7 watt 
RI4, RI5—l.megohm potentiometer 
RI4, RI7, R24, R25—2 megohms. Yi watt 
RI8. R2I. R22, R23. R26, R29, R30, R3i. R3&— 
500,000 ohms, Yi watt 
RI9, R20. R27, R28—100,000 ohms. 'A watt 
R32—125 ohms, Y 7 watt 


g resistor instead of direct to the B-supply. 
R33, R34—5,000 ohms, 50 watts 
R36—10,000 ohms, 2 watts 
R37—50,000 ohms, 10 watts, with slider for 
adjustment 

R38, R39—550 ohms. Y 7 watt 
Cl. C2, C3. C4. C9. CIO. CII. CI4—600- 
volt paper 

C5. C6. C7. C8. CI2. Cl3. CI5, CI6, CI7— 
600-volt electrolytic 
CHI, CH2—20.h. 200.ma filter chokes 
Tl—power transformer, 1,000 volt c.t., 200 ma, 
6.3 volts. 6.3 volts. 5 volts 
T2—filament transformer, 6.3 volts 

51— s.p.s.t. Switch 

52— 5-position tap switch 

53— d.p.s.t. toggle switch 
B—1.5-volt battery 
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Transmitter ready for flight. Atop 


box is a registering aneroid barometer. 


FM 

Telemetering 

Transmitters 


By LEON HILLMAN^ 


T hrough balloon telemetering re¬ 
search meteorolo>?ists and physi¬ 
cists aie uaiainj? new tools with 
which to probe the mysteries of the 
uppej’ atmosphere. As always, the elec¬ 
tronic engineer is playing an important 
role in the steady progress of science. 

Two new small transmitters for ratlio 
telemeterinj? have been developed at 
New York University for weather bal¬ 
loon use. The transmitters include mod¬ 
ulation ciicuits, one for FM and the oth¬ 
er for AM. Their unique, simplified mod¬ 
ulation circuits and their compact de¬ 
sign make these transmitters useful for 
voice communication, radio lemote con¬ 
trol, as well as telemeterinj' systems. 

Of particular interest is the new FM 
transmitter circuit shown in Fijr. 1. 
Frequency modulation offers considera¬ 
ble advantaKC in signal-to-noise ratio 
for line-of-sight transmission at the 
higher fretiuencies. 

Sevei-al transmitters wei-e construct¬ 
ed, at tiist using the conventional re¬ 
actance tube to obtain FM. Only a small 
amount of deviation can be achieved by 
this method and doublei’s must be used 
to obtain a 150-kc swing. 

The new circuit does not require fre¬ 
quency multipliers, since the required 

* New York University Colleije of Enu'iiieering 


deviation may be obtained at the funda¬ 
mental fiequency. To do this a vacuum 
tiil>e (V2-a in Fig. 1) is used as a vari¬ 
able resistance in series with the cath¬ 
ode of the oscillator VI. 

The frequency of a self-excited oscil¬ 
lator depends to some extent on the 
plate voltage. Impressing an audio 
signal on the grid of V2-a varies the 
resistance of its plate circuit, increas¬ 
ing the plate current when the grid is 
positive and decieasing it when the grid 
is negative. Since the voltage drop 
across the tube is piopovtional to the 
current flowing through it, the tube acts 
as a variable resistance. 

These changes in voltage across the 
modulator vary the oscillator plate 
voltage at an audio rate. The plate 
voltage changes on the oscillator vary 
the oscillator frequency. To stabilize 
the oscillator against changes in fre¬ 
quency due to variatioTis in battery 
voltage, a neon-bulb voltage regulator 
is used. Thus, only changes in the mod¬ 
ulation signal produce a carrier swing. 

The output of the oscillator is ca¬ 
pacitance-coupled to a class-C r.f. amp¬ 
lifier V2-b, which acts also as an r.f, 
limiter. To obtain a wide tuning range, 
the resonant circuits of both the oscil¬ 
lator and the amplifier are composed of 


a combination of slug-tuned coils and 
variable mica trimmers. The slug-tuned 
coils are adjustable from the outside 
and are used for fine tuning. 

The transmitter oi)erates on any 
plate voltage between 180 and 270. This 
wide range is desirable because the bat¬ 
teries may have to be used for a long 
period of time though they depreciate 
due to current drain and low tempera¬ 
tures in the upper atmosphere. 



Power is supplied through the S-prong socket. 
Antenna and control leads come through side. 
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The tuning range is from 20 to 100 
me. Power output is approximately 1 
watt. The transmitter uses two ;5A5’s. 
1'hese are <lual triodes and therefore 
ai’e o(iuivalent to lour separate tul)es. 
One section is used for the modulator, 
a second for the oscillat*)r, and a third 
for the r,f, ampliher. The extra triode 
is unused. 

The amplifier and oscillator coils are 
wound on 14-inch forms with adjustable 
powde!*ed-iron cores. Both coils consist 
of 5 turns of No. 14 enamel wire tapped 
at the center. The turns are spaced the 
ilia meter of the wiie. The antenna 
coupling coil consists of 2 turns of 
plastic-covered wire around the center 
of the amplifier plate coil. 

A blocking oscillator (Fig. 2) con¬ 
verts meteorological data into an audio 
signal which may be transmitted. The 
blocking oscillator is, in effect, a feed- 

1) ack oscillator which quenches itself 
periodically due to the time constant 
of Rl-Cl. By varying K1 the audio 
frequency may be set between 10 and 
500 cycles. 

The blocking oscillator operates on 
approximately 1 megacycle. The plate 
coil is tuned by TC which is the sum 
of the distributed capacitance of the 
coil, the stray capacitance of the wir¬ 
ing and the interelectrode capacitance 
of the tube. The coil is wound with 
10/40 litz wire on a U-inch form. The 
plate coil has 100 turns wound in a 
pie % inch wide. The grid coil, L, (Fig. 

2) consists of 75 turns in a pie similar 
to the plate winding. The windings are 
spaced % inch apart. 

The audio frequency may be used for 
operating frequency-sensitive relays in 
a control receiver. To show how the 
blocking oscillator is used for tempera¬ 
ture measurement, consider what hap¬ 
pens when a high resistance with a 
large temperature coefficient is exposed 
to the atmosphere. The resistor re¬ 
places R1 in Fig. 2. Since its resistance 
varies in proportion to the temperature, 
the blocking oscillator produces an 
audio freciuency which is dependent on 
the temperature. Using a chart .show¬ 
ing frequency as a function of resis¬ 
tance and temperature, the ground op¬ 
erator compares the received audio fre¬ 
quency with the values on the chart to 
determine the atmospheric tempe?*ature. 

The antenna is important, since sig¬ 
nals must be transmitted for long dis¬ 
tances, A conventional half-wave verti¬ 
cal dipole is best for the pui'pose. For 
receiving, a vertical dipole is used in 
most cases, although some expelaments 
with an omnidirectional circularly pol¬ 
arized antenna have been successful. 
Sometimes it is nwessary to locate the 
position of the balloon in flight. In such 
cases a highly directional antenna with 
32 elements in a broadside array and 
a receiver provided with lobe scanning 
and an oscillograph for observation are 
used. 

The transmitter is built on a 
U-shaped frame and is completely 
shielded with an aluminum cover. The 
r.f. amplifier is shielded from the os¬ 
cillator with a thin ahiminiim part'- 


tion which does not extend completely 
across the chassis but separates the 
r.f. coils and leaves room for the coup¬ 
ling condenser and filament- and plate- 
supply leads. A small five-prong plug is 
used for connecting the battery supply. 
The antenna and signal leads are 
bi’ought out through gi’ommeted holes 
in the aluminum cover. To eliminate 
weight and extra components the neon 
bull)S are not mounted in sockets. In¬ 
stead, they are force-fitted into a 
slightly undersize hole in the alumi¬ 
num chassis. Since the underside of the 
chassis, containing all of the wiring and 
most of the circuit components, meas¬ 
ures only 3x2 inches, the transmitter 
is built in planned stages. After the 
tube sockets and power plug are 
mounted, the tube filament leads and 
the plate power leads are wired in. The 
r.f. coils aie mounted next ami connect¬ 
ed, These ai'e followed by the r.f. 
chokes, tuning trimmers, and the re¬ 
maining components. 

Adjustments 

The transmitter is tuned with the 
cover removed by adjii.^ting the o.^cil- 



The AM transmitter. Metal sections are re¬ 
moved from the chassis to reduce >yeight. 


lator trimmer until the desired fre¬ 
quency is reached. The amplifier trini- 
mei* is adjusted next with the antenna 
disconnected, until the amplifier plate 
current drops to a minimum. The cover 
is then replaced and the tuning re¬ 
peated by adjusting the cores of the r.f, 
coils, A 10-me tuning range can be 




FM TRANSMITTER PARTS LIST—Fig, I 

R|_47.000 ohms. Vi watt 
R2—4,700 ohms. V 7 watt 
R3—270,000 ohms, '/j watt 
R4—4,200 ohms, I watt 
RS—8,200 ohms, watt 

Cl, C2—200-mif, mica 
C3—lOO-^iif, mica 

C4. C7. C8—3-30-Miif mica trimmer 

C5. C6, C9—.OOl-uf, paper 

LI, L3—Iron-core r.f, coils 

L2, L5, LA—2.5-mh r.f, chokes 

L4—antenna-coupling coil (see text) 

BLOCKING OSCILLATOR PARTS LIST— 
Fig. 2 

Rl—l-megohm potentiometer 
R2—82,000 ohms, watt 

R3—100,000 ohms, V 2 watt 
R4—20.000 ohms, i/, watt 


Cl—0.2S-|if, paper 
C2—150-nnf, mica 
C3—.05-nf. paper 
C4—O.l-nf, paper 
TC—l-mc tuned circuit (see text) 

L—Tickler coil (see text) 

AM TRANSMITTER PARTS LIST—Fig. 3 

Rl, R2— 47.000 ohms, '/2 watt 
R3—470,000 ohms, '/j watt 
R4_^,000 ohms, 'A watt 
R5—15,000 ohms, 7 ? watt 
RA—200.000 ohms, yj watt 
Cl. C4—lOO-mif, mica 
C2, C3, C9—.001-Ilf. paper 
C5—3-30-npf mica trimmer 
CA, C7—S00-|ipf, mica 
C8—lOO-mif variable 
LI, L2, L4—2.5-mh r.f. chokes 
L3—r.f. coil (see text) 
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covered with the slug-tuned coils. For 
greater variations, the cover is removed 
and the trimmers are readjusted. 

In preparation for a balloon flight, 
the transmitter is placed inside a corru¬ 
gated carton lined with 1 inch of Styro¬ 
foam insulation to minimize the effects 
of the outside temperature. The bat¬ 
tery pack consists of as many 67 -volt 
batteries, connected in series-parallel, 
as are required for the flight duration. 
Several IV^-voIt batteries are included 
in the pack for filament supply. 

Other circuit designs 

In addition to the FM transmitter, 
several other circuits have been tested 
and flown. For transmission ranges ex¬ 
ceeding the line of sight, it was neces¬ 
sary to employ frequencies below 20 
me. An AM transmitter with a power 
output of 2 watts was developed. To 
obtain modulation with a minimum of 
components an unconventional circuit 
was used. This is shown in Fig 3. Three 
paralleled 3A5 sections are used as a 
series resistance, as in the FM trans¬ 
mitter. With AM, however, the tubes 
are in series with the plate-voltage 
supply of the r.f. amplifier. Fig. 3 er¬ 
roneously shows four sections of the 
3A5’s in parallel. In practice, only three 
sections are used. The remaining triode 
section can be used as the blocking 
oscillator if one is used. 

The AM transmitter is crystal-con¬ 
trolled, using a Pierce oscillator. The 
three 3A5 sections provide a high per¬ 
centage of modulation. Plug-in coils are 
used in the r.f. amplifier. The circuit is 
tuned with a variable air condenser. 
The amplifier may be used as a doubler 
by tuning the tank circuit to twice the 
oscillator frequency. It is neutralized 
with a small mica trimmer condenser 
C 5 . The tube is neutralized with the 
B-plus lead disconnected from the amp¬ 


lifier. A pickup coil connected directly 
to the plates of a cathode-ray oscillo¬ 
scope is used as a detector of r.f. The 
neutralizing condenser is rotated until 
no r.f. envelope is seen on the ’scope 
screen for any position of the tank 
condenser. 

To measure the power output of the 
transmitter, a three-turn loop is wound 
around the tank coil and connected in 
series with a coil, variable condenser, 
r.f. millianimeter, and a 22 -ohm nonin¬ 
duct ive load resistance. With the in¬ 
ductance and capacitance tuned to 
series resonance, the power output is 
calculated from Ohm’s law. where P 
equals I’K. With the transmitter as 
shown, the r.f, current is about 300 ma, 
corresponding to a power output of 2 
watts. With the plate voltage set at 
270, the transmitter will draw approx¬ 
imately 20 ma at no load. With the 
dummy load a])plied the plate cin-rent 
rises to about 35 ma. 

If a half-wave oi' other resistive an¬ 
tenna is coupled to the transmitter, the 
plate current will also read 35 ma. A 
half-wave antenna connected directly 
to the plate of the amplifier tube is 
most satisfactory. The transmitter will 
operate on any B-voltage between 150 
and 300. Two separate 1 V 2 -volt filament 
supplies are required. The four tubes 
and tank coil are mounted on top of an 
aluminum plate measuring 3 x 4 inches. 
Total weight of the transmitter with¬ 
out batteries is 8*2 ounces. 

The AM design has been tested thor¬ 
oughly—on many occasions it has 
transmitted signals from the upper at¬ 
mosphere for over 0 hours and for a 
distance of 400 miles. 

These transmitters have been use¬ 
ful to meteorologists for making upper- 
air measurements and for obtaining in¬ 
formation on the movement of an air 
mass. Attached to meteorological bal¬ 


loons which move with the air currents, 
the miniature radio transmitter relays 
vital data to a ground receiving station. 

Nof standard radiosondes 

The equipment differs from the 
standard radiosonde in the long period 
over which it is recpiired to operate and 
the longer distance from which recep¬ 
tion is required. The standard radio¬ 
sonde transmitter is sent aloft and the 
balloon continues to rise until it reaches 
approximately 60,000 feet. Then the 
balloon liur.sts and the equipment de- 
sc*ends to earth on a parachute. The 
total time foi* ascension takes about 
an hour. With the new balloons and 
control equipment the flight lasts many 
hours, frequently eight or nine, and 
the ti ansmitter provides required data 
continuously. 

To achieve a range of several hun¬ 
dred miles, it has been found neces- 
.sary to use transmitters with a power 
output of at least four times that of 
the standard radiosonde, which is usu¬ 
al Ij only 250 mw. The transmitters de¬ 
veloped at Xew York Univer.sity Col¬ 
lege of Engineering are unique for 
their compactness, low weight, high ef¬ 
ficiency, and novel circuit arrangement. 
Though designed basically for balloon 
telemetering, they can be applied to 
other services where lightweight, low- 
drain transmitters are required. They 
may be used for amateur or point-to- 
point communication. 

A photo of a transmitter ready for 
flight is shown on page 30. A chrono- 
metric pressure unit is shown on top of 
the case. This is a unit used to produce 
the pressure-indicating signals. It con¬ 
sists of an aneroid cell, a small 3-volt 
d.c. motor and an insulated drum with a 
metal helix and two closely-spaced 
metal contacts on its surface. The dia¬ 
phragm of the aneroid cell is linked to 
a metal ai*m that rests on the surface 
of the drum. The position of the arm on 
the drum depends on the atmospheric 
pressure. The helix and the two con¬ 
tacts are arranged to close a series cir¬ 
cuit consisting of a fiO-volt battery and 
a 15,000-ohni resistor when the arm 
touches either of •them. 

The drum is driven by the motor. As 
it revolves, the arm touches the two 
contacts in turn and produces two 
referoicc pul.ses. As the drum continues 
to rotate, the arm touches to helix mo- 
men tai'ily to produce a single hey pulse. 
The time interval between the second 
reference pulse and the key pulse de¬ 
pends on the position of the arm on the 
drum. Since the arm is controlled by 
barometric pressure through the an¬ 
eroid cell, the unit can be calibrated .so 
pressure can be determined by the in¬ 
terval between reference and key i)ulses. 

This type of pulsing mechanism can 
be used in a number of ways. The pulse.s 
could be used to key an audio oscillator 
that has l)een blocked with a high nega¬ 
tive bias or even used to key the block¬ 
ing oscillator so temperature and pres- 
sui'e signals can be transmitted simul¬ 
taneously. 



The FM transmitter. The vertical shield separates the oscillator and amplifier. 
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The author discusses relaxation oscillators ond 
points out the advontages of using thyrotrons 


By ALLAN LYTEL* 



oscillator furnishes 
time base for Dumont oscilloscope. 


T he relaxation oscillator has been 
used as a sweep generator in tele¬ 
vision sets, but it has a number of 
definite disadvantages and has 
been practically superseded by other 
types. Its stability is not as great as 
that of the sweep oscillators used in 
modern television receivers, and the 
problem of getting a perfectly linear 
sweep is much greater. It is a funda¬ 
mental circuit, however, and the student 
of television sweep circuits should be 
familiar with it as an aid in under- 
stainling such circuits in general. More¬ 
over, it does find a wide practical field 
in oscilloscope time-base sweep genera¬ 
tors. in which it is almost universally 
used. 

The time-base generator is one of the 
most important parts of an oscilloseoiie. 
It furnishes to the horizontal amplifier 
a signal which sweeps the spot across 
the screen at the same time the tc‘.st sig¬ 
nal is moving it vei'tieally. \Vith(»ut the 
horizontal sweep, the test signal would 
simply trace a thin vertical line, and 
it would be impossible to observe the 
shape of the wave. 



The signal needed for the sweep is 
shown in Fig. 1. When the voltage is 
lowest (the point marked L). the spot 
is at the left of the sci‘een. As the volt¬ 
age rises linearly, the s])ot sweeps 
across the screen at a uniform rate of 
speed. When the voltage is maximum 
(at R), the spot is at the right of the 
screen. The voltage then collapses very 
quickly, and the spot returns to the left 
of the screen so fast that it cannot he 
seen. 

Because of the resemhlance of the 
wave's shape to the teeth of a rip saw. 
the wave is called a sawtooth. For i<leal 

* Temule University T«vhiije:il lusiilute, Thihi* 
dc]|)h)a. pR. 
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re.suIt.s the rise in voltage should be 
uniform; if it is not, a sine wave would 
appear compressed on one side of the 
screen and expanded on the other. The 
collapse of voltage must be as fast as 
possible—that is,the lines in Fig. 1 from 
R to L should be as nearly vertical as 
possible—so that the spot will be invisi¬ 
ble when it is traveling from right to left 
back across the tube face. If this col¬ 
lapse is too gra<lua], the 'scope will show 
a horizontal line trailing from the right 
end of the observed wave toward the 
left. 

The time-base generator which fur¬ 
nishes this saw-tooth wave in almost 
every general-purpose oscilloscope is es¬ 
sentially a simple relaxation oscillator. 
The basic circuit is shown in Fig, 2-a. 
High voltage is a])p)ied to a capacitor 
C in series with which is a resistor R 
and across which is a gas-filled tube V. 
This may be a neon lamp or a voltage 
regulator, such as the OA3, OB3, OC3, 
or OD3, depending on the B-voltage. 

When voltage is first applied to the 
uncharged capacitor, the electron flow— 
electrons passing from one plate of the 
ca])ai-itor through the B-supply to the 
othei’ plate--is very rapid. The rate of 
flow becomes slower and slower, how- 
evc‘i‘, as the capacitor becomes charged. 
All this time R slows up the charging 
of the capacitor because the current 
passing through R creates a voltage 
drop across it. This drop detracts from 
the voltage available to the capacitor. 
However, as the current gets smaller 
and smaller, this drop gets less and less, 
finally dropping off to zero when the 
capacitor is fully charged. 

The gas tube has two electrodes, a 
plate and a cathode. There is no heat¬ 
er. The tube is filled with an inert gas 
which is lesponsible for the action of 
the tube. Neon in the tube is quite com¬ 
mon, although there are several other 
gases that would serve as well. 

With only a small applied d.c. volt¬ 
age, the tube does not conduct. At a cer¬ 
tain potential, the gas breaks down into 
electrons and ions. The electrons are 
negative and go to the plate; the ions 


are positive and go to the cathode. The 
tube conducts heavily. The voltage that 
causes the tube to ionize and conduct is 
the ionization potential. After the tube 
breaks down the applied voltage may 
be reduce<l and the conduction will con¬ 
tinue. At another voltage, lower than 
the ionization voltage and greater than 
zero, the tube stops conducting. This is 
the deionization potential. 

The capacitor is capable of charging 
to the full potential of the B-supply. In 
practice, however, the B-voItage is 
made greater than the breakdown volt- 
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Fig. 2-a—This Is basic gas-fube oscillator. 
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Fig. 2-b—AB shows normal capacitor charging. 


age of V. When the capacitor has 
charged enough so that its voltage 
equals the tube breakdown value, the 
gas within the tube ionizes. The tube 
conducts. 

Now the conducting tube across the 
capacitor is in effect a low resistance. 
It shorts the capacitor and causes it to 
lose its charge. The loss continues until 
the capacitor voltage is so low that the 
tube no longer has enough potential 
across it to maintain the ionization. It 
stops conducting. The effective low re¬ 
sistance is removed from across C, 
which is then free to chaige up again. 

Fig 2-1) is a grai)h of the action just 
described. The dotted curve .AB shows 
how a capacitor ordinarily charges. At 
the beginning voltage rises fast and 
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fairly uniformly; but, as the capacitor 
nears full charge, the rate of change 
becomes smaller. 

In the circuit of Fig. 2-a, however, 
the maximum capacitor charge is lim¬ 
ited to the ionization voltage of the 
tube. After the initial cycle, the mini¬ 
mum charge is limited to the deioniza¬ 
tion voltage of V. The circuit thus does 
two things: it causes the capacitor to 
charge and discharge periodically, ami 
it restricts the changes in capacitor 
voltage to a certain part of the normal 
charging curve. 

Note the resemblance between Fig. 
2-b and the ideal saw-tooth sweep volt¬ 
age in Fig. 1. The voltage l ise is not 
quite straight; but if the supply voltage 
and the breakdown voltage of the tube 
are chosen correctly, only a compara¬ 
tively straight portion of the curve will 
be used and the ’scope trace will be 
linear enough for most purposes. To get 
a fast discharge so that the return 
traces will be invisible, the tube should 
conduct as heavily as possible when it 
breaks down. 

The frequency of the saw-tooth volt¬ 
age can be controlled by choosing vari¬ 
ous values of resistance and capaci¬ 
tance. If the resisto!- is large, it will 
create a large voltage drop when the 
charging current pas.ses through it. 
This will delay the application of full 
l)Ower-supply voltage to the capacitor 
and lengthen the charging time. 

If the capacitor is large, more cur¬ 
rent must flow before it will charge to 
a given voltage. This, too, take.® more 
time. To lower frequency, then, the ca¬ 
pacitor or resistor (or b(»th) must be 
increased in value. To raise fre(iuency 
these values are reduced. 

Fig. 3 shows one possible type of os- 
cilloscoi)e sweep generator. The switch 
selects various values of capacitance to 
alloM’ a rough adjustment of the sweep 
frequency. The resistor RI is variable 
and is used to make fine adjustments in 
frequency. 

In order to stop the pattern on the 
oscilloscope screen so that it can be 
examined, the sweep frequency must be 
either equal to that of the signal or 
else a submultiple of it. To examine a 
5,000-cycle signal, for instance, a sweep 
of 5,000 cycles will allow one cycle of 
signal to appear on the screen. A 2,500- 
cycle sweep would show two cycles, and 
a 1,250-cycle sweep would show four 
cycles. Sometimes sweeps higher than 
the signal are used. A 10,000-cycle 
sweep would show one-half cycle. In 
such cases the sweep frequency must 
be an exact multiple of the signal fre¬ 
quency. 

Using the resistor (Rl in Fig. 3) to 
set the sweep frequency exactly (and it 
must be exact to make the pattern 
stand still) is a very difficult job. Even 
steady hands are not the solution be¬ 
cause the frequencies of signal and 
sweep are always at least slightly 
affected by temperature and changes in 
line voltage. Some method of synchron¬ 
izing the sweep with the signal fre¬ 
quency is always used. R2 in Fig. 3 is 


the potentiometer used for synchroniza¬ 
tion control. 

A portion of the test signal that is 
to be viewed is applied across R2. (This 
is done within the ’scoi)e.) Let us sup¬ 
pose that this tul>e will file at 100 volts. 
If the cathode is a ground potential, 
the tube will fire with 100 volts on its 
plate. As soon as the condenser reaches 
this voltage in its charging curve, the 
tube will conduct. 



Fig. 3—R2 controls amplitude of sync signal. 


If the test signal is a sine wave, it 
will increase and decrease the voltage 
at the cathode of the gas tube. Suppose 
that the signal that is applied across 
the resistance R2 has a peak value of 
10 volts. 

If the resistance arm is at the top, 
the full voltage of this 10-volt sync is 
applied to the cathode. When the sine 
wave reaches its i)ositive peak, the 
cathode is 10 volts positive. However, 
this tube requires 100 volts from plate 
to cathode before it will fire or ionize. 
This means that the plate voltage will 
now have to increase to 110 volts be¬ 
fore the tube will fire. 

When the sine wave reaches the nega¬ 
tive peak, the cathode will })e 10 volts 
below ground or 10 volts negative. Since 
the tube needs 100 volts across it, the 
tube will now fire with 90 volts on the 
plate since the cathode is 10 volts nega¬ 
tive. This means that the tube will fire 
ut every negative peak of the applied 
sine tvave. The sweep will then be at 
the same frequency as the signal being 
observed. 

To make the sweep frequency one of 
the submultiples of the signal, the 
sweep frequency controls SW and Rl 
are adjusted to approximately the fre¬ 
quency desired .and R2 is again ad¬ 
vanced. If it is adjusted to one-third of 
the signal frequency, for instance, every 
third sine wave will cause the tube to 
conduct. 

Advancing R2 too far and introduc¬ 
ing too much sync voltage will destroy 
the linearity of the sweep voltage. 
Therefore, when using the ’scope, it is 
important to set the sweep controls as 
close as possible to the correct fre¬ 
quency—so that the pattern very nearly 
stands still—and then advance the 
sync control as little as possible until 
the pattern is stationary. On most 
’scopes it should never be necessary to 
rotate the sync control more than a 
few degrees unless the signal being ob¬ 
served has a very low level. 

A somewhat better (and more usual) 
sweep generator appears in Fig. 4. It 
uses a gas-filled triode or thyratron, 
such as the 884, 885, or 6Q5-0. In these, 
the grid can be used to set the break¬ 
down voltage; if grid voltage is made 
more negative, the voltage necessary to 
fire the tube is higher. For this reason. 


the sync voltage can be applied to the 
grid instead of the cathode. 

Another advantage of the thyratron 
is that it passes more current when it 
breaks down than the neon or voltage- 
regulator tubes shown in previous fig¬ 
ures; that is, its resistance is lower. As 
a result, the capacitor discharges fast¬ 
er, the retui n trace is less likely to be 
visible on the screen, and the generator 
can he used at higher frequencies. In 
addition, the breakdown voltage of a 
thyratron can be predicted more ac¬ 
curately, thus making it a more stable 
<levice. Since firing and deionizing po¬ 
tentials are adjustable (by means of 
grid bias), it is possible to adjust any 
given tube to operate on the most linear 
portion of the capacitor charging curve 
to obtain the most linear sweep. 

Two refinements are included in the 
generator of Fig. 4. A limiting resistor 
R2 is in series with the usual charging 
resistor R3 to make adjustment of R3 
easier. Without a limiting resistor, the 
lowest resistance settings of R3 wouUI 
not be very useful, and some of the 270 
degrees of rotation usually i)()ssible for 
a potentiometer would not be used. A 
second rotary switch SW is provided to 
change the .source of sync voltage. In 
the INT position, sync is taken from the 
signal being fed to the vertical ampli¬ 
fier (or plates). The EXT position is 
connected to a terminal on the front 
panel so that any desired source can be 
used for sync. And placing the switch 
in the LINE position connects the 60- 
cycle line to the sync input for use as 
a sync sou ice. 


LINE EXT INT THYRATRON ^COARSE FREQ 



Fig. 4—This is a typical 'scope oscillator. 


Ordinarily, oscilloscopes are provided 
with a vertical and a horizontal ampli¬ 
fier. Usually, the signal under test is 
fed through the vertical amplifier to the 
vertical plates. Ahiiost invariably, the 
sweep generator signal (when it is 
used) is fed through the horizontal 
amplifier because it does not have suffi¬ 
cient amplitude to be fed <lirectly to the 
plates. This has the additional advan¬ 
tage of providing a gain control (the 
horizontal amplitude control) which 
can be adjusted to make the sweep 
cover the screen or any portion of it 
which may be desired. Amplitude of the 
sweep signal determines the width of 
the pattern on the screen. 

’Scope amplifiers must have good 
frequency response pa.st the audio 
range. This is especially important for 
the horizontal amplifier because the 
saw-tooth wave form includes much 
harmonic energy. If this is not trans¬ 
mitted to the C-R-tube jilates faith¬ 
fully, sharp corners of the wave will 
be rounded off with resultant distor¬ 
tion of the pattern. 
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Katlio Set and Service itevieMV 



Thi> "I'andhl T-V”3lodel TV- 
:i7 is Amerira*M iotrest priced 
teieM'iser 


A LOW-PRH'E portable tele¬ 
vision receiver has finally been 
made available to the TV’^-eon- 
seious public. Pilot has come 
out with its “Candid T-V” Model TV-37, 
Its 3-ineh cathode-ray tube produces a 
picture 2 inches hiph and inches 

wide. Housed in a mahogany-finished 
Masonite cal)inet 14^:: inches wide, 13% 
inches deep and 9U inches high, it is 
just the right size for a student’s desk 
or for a small table in a !)usy execu¬ 
tive’s office. 

It operates from 105-120-volt 60-cycle 
a.c. lines and tunes channels 2 through 
13 in two bands. 

Weighing only 14*^ pounds, it is easy 
and convenient to carry on vacations 
and fmsiness trips. An indoor-type an¬ 
tenna made of 300-ohm ribbon trans¬ 
mission line convenient for placing 
un<ier a rug or hanging on a wall is 
furnished with the set, A leatherette- 
covered carrying case with a built-in 
telescopic dipole antenna can be ob¬ 
tained! if desired. 

The set is easy to operate. Panel con- 
trtds are: On-Off Volume. Hright- 
NEss, Ti’NMng, and Contrast, The 
power switch is on the volume control 
and operates in the usual manner, 

1'he tuning control consists of a vari¬ 
able comienser shaft and bandswitch 
with concentric shaft. Channels 2 
through 6 are tuned with the band- 
switch in the Low position and 7 
through 13 with the conti ol set on High. 
Continuous tuning is u.sed between sta¬ 
tions on each band. The variable-con- 
denser tuning, a novelty in TV receiv¬ 
ers. appears to work very well. Pilot’s 
copper-plate condensers, first seen in 
the Pilotuner, are used. 

Hold, centering, and focus controls 
are on the rear chassis skirt. They are 
provided with insulated knobs with 
slots for screw-drivd-r a<ljustnient when 
Ticcessary. 

7'he set uses transformerless i)ower 
supplies with one side of the line con¬ 
nected directly to the chassis. This does 
Tiot c<»nstitutc a sho<‘k hazard because 
the set must be fully enclosed in the 
cabinet before power can be applied! 
thrd)ugh an interlock type d)f power 
cordl. The cdmtrol shafts are insulatedl 


frd)m the chassis so as to avoidl shock, 
even with the contrd)! knobs removed. 

The circuit 

The circuit of the set is shown on 
page 37. The 21 tubes and their func¬ 
tions are: 12AT7. high- and low-band 
r.f.amplifier;12AT7,high- and low-band 
mixer; 12AT7, high- and low-band d>s- 
cillator; four 6AU6’s, i.f. amplifiers; 
6AU6, ratio-detectoi* driver; 6AL5, 
ratio detector; 35B5, a,f, amplifier; 
6BA6, video amplifier; 6AU6, sync am¬ 
plifier and d,c,-restorer; 12SN7-GT, 

horizontal multivibrator; 12SN7-GT, 
horizontal amplifier; 12SN7-GT, verti¬ 
cal multivibrator; 12SN7-GT, vertical 
amplifier; 35W4, negative rectifier; 
25Z6-GT, positive rectifier; 25L6-GT, 
oscillator (r.f, power supply); 1B3-GT, 
high-voltage rectifier; and 3KP4 cath¬ 
ode-ray tube. 

The front end or tuning assembly of 
the set uses separate oscillators, r.f. 


McUinff for SUff»50 


amplifiers, and mixers for the high and 
low bands. Each band has its own coils, 
tuning condensers and tube circuits. 
The bandswitch connects antenna and 
B-plus to the section in use. The tubes 
in the front end are duo-triodes, one- 
half of each tube operating on the high 
and the other half on the low band. 

The r.f. amplifiers are of the ground¬ 
ed-grid type, coupled to the antenna 
through fixed-tuned band-pass trans¬ 
formers adjusted with 30-ppf trimmer 
condensers. The r.f. amplifier plate cir¬ 
cuits and mixer grid circuits are 
coupled through band-pass transform¬ 
ers with primaries and secondaries 
tuned by the front and middle sections 
of their respective tuning condensers. 

The oscillators use tuned-plate un- 
tuned-grid circuits. The underside of 
the set is shown in Fig, 2, The front- 
end assembly is on a sub-chassis at the 
front of the set. The oscillator and r.f, 
coils are on the forms on each side of 
the three tube sockets on the sub¬ 
chassis. The construction of the oscil¬ 
lator tickler coils is novel. These coils, 
LI and L2, are silver-plated brass 
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ripfht-anjjle brackets fastened to the 
chassis so the sides pass close to the 
oscillator plate coils. The coupling be¬ 
tween the ticklers and the mixer grid 
coils is sufficient to provide injection 
for the mixer. Ll and L2 are pointed 
out in Fig. 2. 

The receiver uses the inter-carrier 
system—the common i.f, amplifier strip 
passes both video and audio signals 
simultaneously. Impedance coupling is 
used between the stagger-tuned i.f. 
amplifiers. The first i.f. stage is fed 
from a 23.5-me permeability-tuned coil 
common to both mixers. The first, sec¬ 
ond, third and fourth stages are tuned 
to 25.(5, 22.0, 21.6 and 24.8 me respec¬ 
tively. 

Semi-fixed bias is used on the grids 
of the r.f. amplifiers and on the first, 
second, and third i.f. amplifiers. The 
amount of bias is adjusted with the 
contrast control. 

The video detector is a IN34 ger¬ 
manium diode. It is in a can along with 
a sound trap, L3, tuned to 21.25 me to 
prevent sound from reaching the grid 
of the video amplifier. The detector is 
followed by a 6BA6 video amplifier com¬ 
pensated for flat response to about 3.8 
me. The output of the OBAfi is capaci¬ 
tance-coupled to the cathode of the 
3KP4 cathode-ray tube. 

The sync voltage developed across 


the 5,600-ohm video amplifier load re¬ 
sistor is coupled to the grid of a 6AU6 
sync amplifier. This tube, a class-AB2 
amplifier, amplifies the sync signals and 
passes them through integrating and 
differentiating networks to the hori¬ 
zontal and vertical multivibrator-type 
sweep oscillators. 

Since the sync amplifier operates 
class AB2, the d.c. voltage across its 
cathode resistor varies with the average 
peak-to-peak signal amplitude. This 
voltage coi’responds to the d.c. com¬ 
ponent of the picture. A part of the 
voltage is tapped off and applied to the 
grid of the C-R tu\ye for d.c. restora¬ 
tion. 

The sweep voltages are developed by 
12SN7 multivibrators. Each one works 
into a 12SN7 push-pull deflection am¬ 
plifier. The horizontal oscillator plates 
are grounded through load resistors and 
the cathodes are connected to a nega¬ 
tive supply used for bias. The hori¬ 
zontal size is controlled by a trimmer, 
T8, acioss the output of the oscillator. 
Linearity is controlled by the combined 
settings of T8 and another trimmer, 
T9, between the plate of T1 and the 
grid of T2 in the horizontal amplifier 
tube. 

The vertical oscillator has its plates 
connected to B-plus and cathodes to 
ground in the conventional manner. 


The vertical size is controlled by the 
setting of the 5-megohni resistor, a part 
of the load resistance of T2, one of the 
multivibrator triodes. Vertical linearity 
is maintained by the feedback network 
consisting of two ,00l5-pf capacitors 
and a 1.2-megohin resistor between the 
plate of the multi-vibrator triode T2 
and the grid of the vertical amplifier 
Tl. 

The vertical and horizontal hold con¬ 
trols are variable resistances in the 
grid returns of the second multivibrator 
triodes. They control the frequencies of 
the oscillators by changing the time 
constants of the circuits. 

Focusing is adjusted by varying the 
voltage on the focusing electrode. 

The plates of both deflection ampli¬ 
fiers are connected to the B-plus supply 
and the cathodes to the output of the 
negative or bias supply. This arrange¬ 
ment increases the effective plate volt¬ 
age oil the amplifiers and provides suffi¬ 
cient sweep voltage for the deflection 
plates. 

High voltage for the C-U tube is de¬ 
veloped by an r.f. power supply. This 
is in the large can on the rear of the 
chassis. Fig, 1, The plate and screen 
of the 25L6-GT oscillator are returned 
to ground and the cathode to the nega¬ 
tive supi)ly. R.f. feedback to the oscil¬ 
lator grid is picked up by a spring clip 
around the lower end of the 1B3-GT 
high-voltage rectifier envelope. 

There are two B-supplies in the set. 
One, using a 25Z6-GT, delivers about 
120 volts positive with respect to the 
chassis. This tube feeds all tubes in the 
set except the sync amplifier, horizontal 
oscillator, and high-voltage oscillator. 
The other, using a 35\V4, develops a 
negative voltage and supplies bias 
throughout the set as well as operating 
voltage for tubes not supplied by the 
25Z6-GT. 

The heaters of the tubes are con¬ 
nected in series-parallel filament strings 
with R-C filtering between most of the 
tubes. 

The set was tested for several weeks 
in a number of New York City locations 
and was found to work nicely in all of 
them—even when using the 300-ohm 
indoor antenna. It w'as not possible to 
eliminate ghosts in all locations. This, 
of course, is to be expected when no 
special i)recautions are made to orien¬ 
tate the antenna- The set is very stable 
and it was not necessary to retune the 
set after it was turned on. 

The line cord is connected permanent¬ 
ly to the back of the cabinet. This pre¬ 
vents the set owner from operating the 
set with the cover removed, thus expos¬ 
ing himself to shock. This is an excel¬ 
lent feature for the owner but not for 
the poor serviceman who tries to serv¬ 
ice the set. He can’t check the receiver 
without removing it from the cabinet 
and he won’t l>e able to supply power 
to the set until it is in the cabinet. This 
handicap to servicemen was mentioned 
to the manufactuier and it was stated 
that very likely in the near future, line 
cords minus cabinets would be made 
available to servicemen on request. 
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Fig. 2_Dial drums ate on fhe two tuning condensers. Arrows show novel tickler coil straps. 
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Rolling Our Own Output Transformer 


XnoHtvr Lanf/ham tttivvninrv 



. 1 // rourtffiti S. Xnrtf 

This is one of several ways to make the form. 



Finishing the form. Forms may also be made 
of electrical fiber scored and folded square. 


By J. R. LANGHAM 


T he first time I ever wound an 
output tvan.sforiner was way back 
wheii. I was ju.'^t getting interested 
in radio, and the XYL was just a 
YL, J wa.'^n’t even in the radio business 
—I was Just an amatein’. Money being 
very scarce those days, I could not af¬ 
ford to buy a decent output transformer 
for my amplifier. I had a little open- 
frame 31fe special an<I blamed it for the 
distortion and the short frequency 
range. 1 ached to be able to spend ten 
or twelve bucks for a hi-fi job, hut I 
just didn’t have the long green stuff. 

It was the YL who put this particu¬ 
lar bug into my head. “Why don’t you 
make your own?” she suggested. 

“Me? Wind a transformer myself?” 
It was absurd. Transformer winding 
was an esoteric art reserved for the 
mysterious high-priests of electi'onics. 
It was unthinkable—but I thought of it 
just the same. I heard of a guy who 
wound transformers, and I made a pil¬ 
grimage to see him. He talked. I lis¬ 
tened. I bought some beer and was re- 
spectfid. and he gave me an old l)in ned- 



out 300-ma power transformer aiul some 
insulating paper. 

“Jleie,” he said. “This’ll make you a 
honey of an output ti'ansfornier.” 

I gulped. “How do I go about it?” 

“First un-pot it and knock the lami¬ 
nations apart. Heat them up and then 
let them cool slowly so they’ll get soft. 
Measure your window carefully and de¬ 
cide how many turns you want of what 
size wire. You know your impedance 
ratio, so you know the turns ratio. Get 
a wire table. Make the primary al)out 
half the space available. Put in at least 
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Schematic and specifications of the windings. 


thi'ee secondaries and parallel ’em. 

That’s to give good highs. Design it.” 

I gulped and went home with my 
booty. I melted the tar out and pulled 
the ugly thing out of the case. I ham¬ 
mered the laminations apart and 
cooked them in an electric oven over at 
the technical school. That was to anneal 
the iron and soften it. It had to cool 
slowly to do it. I spent a morning eas¬ 
ing the temperature up slowly, and then 
I just shut the oven off and left the 
laminations in there with the door 
closed. That was on a Saturday, and I 
came back on Monday to take them out. 

Well, the textbooks gave me most of 
the dope: the efficiency varies with the 
amount of copper in the wiinlow; bass 
j'csponse is determined by the primary 
inductance; treble response depends on 
the leakage inductance (mo.stly). I * 

knew I wouldn’t have to worry about 
capacitance because it was to be used 



Above, left—First layer wound in place. To start second layer insert glassine paper under wire 
so that wire is at least one-eighth inch from paper's edge, and roll it on with the next turn 
of wire. (Photo right.) Paper secures and stiffens ends of windings. 
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Should an end turn cut through the glassine, 
lay a strip ot paper under it as shown above, 



and loop it back, winding other turns over 
it. Pull the loop up snug after a few turns. 



Finishing winding. Place paper loop as shown, 
wind a few turns over it, puli up loop ends 
and continue. On next (last) layer pull end 



turn through and pull loop ends tight. If 
winding ends midway, use loop as above, wind 
a few turns over it and slip end turn through. 
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from tube to speaker and therefore was 
a low-impedance alfair. My impedance 
ratio was from a pair of 2A3’s to a 
16-ohm voice coil and amounted to 
5000:16, or 312.5. I knew the turns 
ratio had to be the square root of that: 
17.7 approximately. Plain arithmetic 
irave me that and it meant there had 
to be 17.7 primary turns for each sec¬ 
ondary turn. 

I I'orpret now just what the dimen¬ 
sions of my window were, but I remem¬ 
ber deciding that 6,000 turns of No. 28 
wire would come very close to filling 
the bill for the piimary. The figure of 
6000 17.7 meant 340 on my secondary 
would get the needed impedance ratio. 

My friend had told me to make at 
least three secondaries. That didn’t 
really mean much so I called him on 
the phone. “Why, it’s sitnple,’’ he an¬ 
swered, “To get good high-note response 
you have to have good coupling. So 
make three secondaries: 0 !ie next to the 
core, another between the two halves of 
the primary, and the third on the out¬ 
side. I'hat way you get better coupling 
betwwm the primary and secondary, 
dust tie all three of the secondaries in 
jiarallel.” 

“But I figured 340 turns for my sec¬ 
ondary and . , 

“That’s fine,” he said. “Make three 
of them and tie ’em together. Just use 
a smaller-size wire so you can accom¬ 
modate three 340-turn windings.’’ 

“But about this high response busi¬ 
ness,” I said. “The books say it’s a 
matter of leakage inductance and , , 

“That’s just a measure of the coup¬ 
ling. With low-impedance stuff the 
coupling is all that limits your high 
notes. Forget the capacitance,” 

I sat down again with my wire tables 
and figured, 3 X 340 meant 1,020 turns 
had to go into that space and, what 
with the thickness of the insulation— 
hmnimm. No 12 wire ought to he about 
right, A trifle light, but No. 11 would 
be too big. I drew up my winding 
sketch, (See diagram.) 

Now came the big problem: how to 
do the actual winding. There were sev¬ 
eral lathes over at the technical school, 
and the management said I was wel¬ 
come to use them if I’d clean up after 
myself. I promoted a counter that could 
he attached to the end of the spindle 
to keep track of the number of turns. I 
still had the old cardboard winding 
form and I stripped all the old wire off 
it. Then I sawed a piece of wood that 
fitted nicely into the form and bought 
my wire. 

One more visit to my transformer 
friend showed me how to tape the ends 
of each winding layer, and then I start¬ 
ed. It went much easier than I had ex¬ 
pected. Actually it wasn’t hard at all. 
Tedious, but not at all difficult. It took 
the better part of the day, what with 
attaching the counter and setting up a 
roller for the spool of wire to feed 
from. I wore heavy gloves and fed it 
by hand. Cutting the insulation care- 1 
fully with a pair of shears, I taped it 
as neatly as possible. 


The YL and I had a date that night, 
and we spent it fitting the laminations 
into and around the winding and then 



Winding finished with final paper wrapping 
and a strip of adhesive to hold It secure. 



Putting insulating fiber between windings 
evens up the surface and provides insulation. 



Finished job, showing method of attaching 
lead wires. These connections are usually 



made In the interior, between windings, and 
are held securely by the windings ove/ them. 
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ro-pottinj; the transformer. Her mother 
still resents the fact that we used a 
saucepan to heat the tar and pour it 
into the case. We cleaned it, hut 1 pruess 
we <lidn’t j;et it as clean as she thou^fht 
we should have. Tar wouldn’t hurt her 
anyhow. We used to chew it when we 
were kids. 

The transformer was still warm 
when we bolted it onto the chassis and 



Soldered wire Is covered with another piece of 
insulation, held down with some coil cement. 



Adhesive strips make external connections 
stronger. Whole winding may be taped also. 



Last job of all is inserting laminations. This is 
not hard fo do if all the dimensions are correct. 



The transformer is now ready for repotting. 
But don't forget to give it a test run firstl 


soldered the leads in. We hadn't checked 
it for shorts or opens or anythinji:, just 
hitched it up and tried it out. It worked 
fine. I swore I could hear lows and 
hi^hs that hadn't been there before. The 
old 39c open-frame job was given to the 
YL’s kid brother who was building a 
set at that time. 

But that transformer had faults. 
Several of them. The two halves of the 
primary weren't balanced properly, and 
the whole unit was too big and clumsy. 
My finances improved, an<l the YL be¬ 
came my XYL, and before long I 
could buy a big, fancy output trans¬ 
former and build a new audio amplifier. 
That old wreck was kicked around the 
house for a couple of years before it 
was given, traded really, to a chap I 
knew. I had never run a test on it at all 
while I had it. 

The new owner did run a test. I was 
amazed when he gave me the results. 
He used it in a class-B GLG PA am¬ 
plifier and ran loads of current through 
it. The amplifier conked out one time, 
and he put an audio oscillator into the 
circuit as a sort of signal-tracer deal. 
He found the trouble and then idly 
twisted the dial on the thing. It went 
right down to 20 cycles on the bottom 
and (he said) up to 16 kc on the top. 

I frowned when he told me, so he un¬ 
shipped the big brute from the chassis 
and made a bench test. The half-power 
points on the curve were 11 cycles 
and 23 kc. Those were where the level 
dropped 3 db. The efficiency was 87% 
and there was no sign of <listortion at 
30 watts, which was as much as he had 
available. All this too, was without 
feedback, mind you. 

It sounded as though it were better 
than the transformer I had bought. 
The curve on that was supposed to be 
1 db from 20 cycles to 20 kc but it 
conked out at 12 kc on the top. 

I got a new job around then in a 
laboratory and was put to running 
l)ench tests on a whole series of stand¬ 
ard transformers. I found an amazing 
thing: None of the "high-fidelity" 
transformers tested would meet their 
published curves. In fact, most of them 
didn't come near them. There were only 
two brands among all those I tested 
whose transformers all came up to their 
own specifications. Since our work in¬ 
volved Sonar listening gear we had to 
have the highest possible fidelity in 
transformers for faithful transmission 
of submarine sounds. We soon found we 
could not get enough really good trans¬ 
formers from the busy companies and 
so we had to wind a lot of our own. 

The winding was done much as I had 
done it. I managed to get those photo¬ 
graphs from the U. S. Navy. They show 
the work done in that laboratory in 
making up a transformer—and we 
made a great many of them. 

I have since wound up more output 
transformers for my own outfit and for 
those of some friends. I use essentially 
the same technique as with that first 
hoary old model. I try to find a big old 
power transformer that someone has 


burned out and rip the old windings off 
it. I anneal the laminations and then 
design a new winding. This is really 
very simple and takes just a little figur¬ 
ing. You have to remember these 
things: 

1. Fill up the window with copper. 
Fill it as full as you can. This governs 
the efficiency. 

2. As a rule of thumb, allot half your 
space to the primary and half to the 
secondary. It works fine. 

3. Have plenty of turns for the pri¬ 
mary to get good low-fre<iuency re¬ 
sponse. I never use wire larger than 
No. 30 any more. Even with 6L6's the 
transformer still runs plenty cool. For 
2A3's you can use even smaller wire if 
you wish. Lots of turns. 

4. Have several secondaries in par¬ 
allel for your coupling. At least three. 
Five is even better. Put them here and 
there and all over and then just tie 
them together—but watch your polar¬ 
ity. 

5. If it's to be for a push-pull am¬ 
plifier, wind both your primaries at the 
same time from two spools of wire. 
That way you can get a good balance 
and keep down the intermodulation dis¬ 
tortion. Make them in two sections or 
three, interleaved with the secondaries; 
but if you wind both primaries together, 
you'll have a good balance. 

6. Lay the turns in closely and don't 
let any over laps stay in. Go back and 
remove them. 

7. Don't use transparent sticky tape 
if you live near water. Get thin cam¬ 
bric tape and regular thin paper insula¬ 
tion from your supply house. 

As to what kind of power transform¬ 
er is best—that's up to you. The bigger 
it is, the easier it is to get enough pri¬ 
mary turns for good bass response. 
Just get yourself a wire table and study 
the turns-per-inch of the different sizes. 
Don't squeeze it. A thousandth of an 
inch too little means a slight loss in 
your efficiency, but a thousandth too 
much means you can't get the lamina¬ 
tions back together and you'll have your 
work for nothing. Measure your insula¬ 
tion thickness and plan the whole thing 
carefully. 

You might be arguing to yourself 
now, "Well, if it's so easy, why don't 
the companies make transformers that 
are as good?" I’ll tell you why. The 
economics are agin it. You're worrying 
about one transformer — your own. 
They have to think in terms of a thou¬ 
sand or more. Extra wire, extra insula¬ 
tion, and larger cores run up the cost 
considerably and then they couldn't 
compete with the others' prices. 

You can have any coil-winding firm 
make you up a special transformer to 
your own specifications, and it will cost 
you plenty. Or, if you're a working stiff 
without much lettuce, you can look 
around for an old, burned-out 300 ma 
power transformer and, with a little 
work, make yourself a really fine out¬ 
put transformer. 

It's really easy and, what's more, a 
lot of fun. Try it. 
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Al Ray, ARSD preildent, Paul Wendell and Bill Hensler, visiting engineers, and Fred Colton, 
chairman of the Columbus association's educational committee, shown in the usual order. 
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By DAVID GNESSIN 


C OLUMBUS, OHIO, does not yet 
have its own television station. 
It is a healthy 100 miles to the 
nearest TV transmitter at Cin¬ 
cinnati, Yet the numerous TV dipoles 
and reflectors on Columbus rooftops 
amply testify that Columhusites—their 
a ])p elites whetted by the occasional 
frinj^e reception of television signals 
from other cities—are anxiously await- 
injj 1049 when the first of three TV 
transmitters opens rog'ular schedules in 
this capital city. 

The radio servicemen and dealers in 
this town, long banded together for mu¬ 
tual gain and public service through the 
A>ts<u'iated Radio Service Dealers of Co- 
lanihas (ARSD), realizing the im¬ 
minence of television, took matters into 
their own hands by organizing study 
chapters on this subject as a regular 
feature of their monthly meetings. Fred 
Colton, the red-haired sparkplug of that 
organization, spearheaded the effort as 
chairman of the Education Committee. 
Using the regular Television Course 
now available in the Saous f^hotofaef 
Series as text, the group started liy 
reading the lessons at home, then bring¬ 
ing up their questions at the meeting. 

The system worked so well they in¬ 
vited guest speakers to handle the ad¬ 
vanced questions, which were rapidly 
reaching the stage \vhere the cooperat¬ 
ing member dealers found difliculty in 
finding satisfactory solutions. Here they 
were, out of the regular service area 
of scheduled TV stations, yet besieged 
by eager buyers thirsting for television 
and demanding they be supplied, main¬ 
tained, and serviced. 

The first of these really j)rof<»ssionaI 
seminars in television took place Thurs¬ 
day, August 12, in the lai'ge basement 
of the Buckeye Ra<lio Lab. The guest 
speakers (see photograjih) included 
Paul Wendell and William Hensler, both 
of the How'ard W. Sams Institute of 
Indianapolis. These engineers were hap¬ 
py to offer their expert opinions on 
television as seen by the serviceman. 
That information was of necessity lim¬ 
ited to the hare two years or less that 
television has been available in any 
measure to their own Indianapolis. 

The speakers were besieged by the 
service dealers, who were anxious for 
any practical information on the sub¬ 
ject. Prominent in their minds was the 
W’orry about the dangerous voltages 
found in TV sets. It was contended that 


since C-R lubes require high voltages, 
these should be recognized as dangerous 
and care should be taken to insure 
safety in servicing. 

The Columbus servicemen brought up 
the question of servicing sets with many 
different stages, any of which might be 
inoj)erative and affect the general opera¬ 
tion. The speakers made the reassuring 
reply: ‘'Un<ler most general conditions, 
the television receiver, by its own C-R 
pattern, prcivides its own test instru¬ 
ment, showing the trained serviceman 
the errant stage, immediately localizing 
the trouble—making the servicing job 
considerably simpler than the tiny a.c.- 
d,c. job with the elusive intermittent 
which takes hours to locate.” This the¬ 
ory is strongly supported by John R. 
Meagher, of RCA Television Service, 
who states in the current RCA Serxyiec 
AV?es, (see reprint in November issue), 
“If we learn to recognize these visible 
symptoms, w’e can quickly localize the 
trouble to a particular portion of the 
set. In no other type of electronic equip¬ 
ment are the troubles and symptoms so 
clearly displayed before onr eyes!** 

The attending dealers were further 
cheered to find that their worries about 
stocking a large pile of expensive C-R 
tubes for servicing all the different 
types of TV receivers was groundless. 
In the first place, the high mortality of 
C-R tubes in the laboratory assures ex¬ 
tremely low loss of picture tubes in the 
field. Secondly, the visiting engineers 


could name only four different types of 
C-R tubes in general use in commercial 
TV receiver.^, indicating an extremely 
high degree of standardization on this 
relatively high-priced item. Finally, the 
other tubes in the TV receiver are 
pi'actically duplicates of the FM num¬ 
bers already stocked by service shops in 
general practice. 

The engineers made it a jioint to 
mention that even at that meeting, as 
the servicemen were making notes of 
the replies of the speaker.s, the guests 
were making notes of the questions for 
use in future Photofact service notes, as 
practical aides in the servicing field. In 
that regard both the publishers and 
.servicemen pledged each other continued 
support for their mutual betterment. 

The practical demonstration of align¬ 
ment at the seminar brought out a 
unique point possilily overlooked in 
routine servicing. In TV service, mere¬ 
ly moving the wiring aside to get at 
the solder terminals varied the constants 
enough to affect circuit alignment. So 
reineml)er, replacing that open con¬ 
denser isn’t quite enough from now on 
—replace those leads exactly as yoa 
found them. The radio manufacturers 
have taken to separating the different 
circuits to avoid confusion. While sim¬ 
plifying assembly (the prime reason for 
this separation) the new’ technique ex¬ 
poses w'iring terminals for ready serv¬ 
icing, It took televisioxi to do it^but it 
xras worth it! 
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Coin Radios^A Good Business 

How one serviceman became his own boss 


By JAMES Me DANIEL 


M any radiomen have a great 
<lesire to go into business for 
themselves instead of work> 
ing for someone else. Having 
the same urge about a year ago, I de¬ 
cided to investigate coin-operated radios, 
I began by visiting several banks, 
with the idea of getting a loan to finance 
the business. None of the banks had 
ever heard of coin-operated receivers, 
but the bankers were enthusiastic and 
advised me to go ahead immediately. 
The next stej) was a trip to the com¬ 
pany making the radios. Here I was 
shown through the plant and given 
demonstrations. 

The next day I visited several hotels 
and signed contracts for installing the 
sets in guest rooms. 

The receivers 

Becau.se I am a radio technician, 
keeping the sets in good condition has 
been no problem. The sets are standard 
a.c.-d.c. jobs with slug tuning. They are 
very selective and have plenty of volume. 

There is a master volume control 
locked inside the case so that only the 
serviceman can get at it. This is set so 
that no matter how high the customer 
turns his volume control, the people in 
the next room won’t be annoyed. 

The timing box, the mechanism which 
determines how long the radio will play, 
occupies a separate compartment, which 
is locked. The owner can set the gear 



ratios so that the customer will get 
either one or two hours’ playing time 
for 25c, 

I chose the one-hour timing, not being 
quite sure just what the customers 
would consider fair. If they seemed to 
think one hour was not enough, I could 
increase the time to two hours and 
everyone would be happy. But if I 
started with two hours and then cut 
down to one, the users would feel they 
had lost something and would complain. 
So far, one hour has worked out nicely. 

As much as $3 in quarters can be put 
into the coin box at one time so that the 
customer can listen uninterruptedly for 


more than the basic one- or two-hour 
period. 

The timing mechanism sonietinies 
jammed when the starting plunger was 
pushed down too soon after the coin was 
deposited. The result was that the radio 
would not operate, even though the coin 
was accepted. The hotel manager made 
refunds in these cases and 1 reinil)ursed 
him. The problem was much less im¬ 
portant after the public became used to 
operating the sets. 

The coin box will hold about $40 
worth of quarters, so that collections do 
not have to be made too often. The coin 
mechanism can be disconnected in ca.se 
the owner wants the set to play like any 
home receiver. 



Luncheonette set gives 15 minutes for a dime. 


Other instollotions 

Although I have installed receivers so 
far only in hotels, several other types 
of sets are made—for beauty parlors, 
hospitals, luncheonettes, motels, tourist 
camps, and so on. 

Those for beauty parlors have an ear¬ 
phone attachment so that customers can 
listen even Avhen they are under hair 
driers or while they are being worked 
on. The new “stethoscope” phones are 
used. They fit under the chin instead of 
over the head so there is no interference 
with the beautician’s work. 

The special model made for hospitals 
has a white-painted cabinet and pro¬ 
vision for attaching a pillow speaker to 
avoid bothering other patients. The 
maker probably kept in mind the fact 
that hospital patients generally have 
plenty of bills to pay, because the tim¬ 
ing mechanism in the radio is geared to 
play three hours for 25c. In a hospital 
where these receivers are used, inter¬ 
ference from X-ray machines, fluores¬ 
cent lights, and other medical equipment 
has been very small, in spite of the fact 
that the radios have no external an¬ 


tennas. The models made for luncheon¬ 
ettes and other eating places give 15 
minutes of listening for a dime. 



The white hospital model has pillow speaker. 


Business problems 

One of the prime necessities is to pro¬ 
tect the radio and the coin box from a 
few misguided hotel customers. The 
familiar towel-and-soap stealers need 
very little encouragement to become 
radio-and-coin thieves. The sets could be 
screwed to walls, but most hotel mana¬ 
gers don’t like this; so I furnish small 
tables, to which the sets are fastened 
and which are bolted to the floor. 

I have found the burglar alarm shown 
in the diagram very useful, A normally 
open microswitch is installed in each 
receiver in such a way that the back of 
the case presses the contact lever, mak¬ 
ing it close. Leads from each switch are 
brought down to the hotel manager’s 
office, where current from the trans¬ 
former secondary flows through all 
switches in series with the normally 
closed relay. This keeps the relay con¬ 
tacts open. 

If a guest tampers with a set, in re¬ 
moving the back he will make the micro¬ 
switch open. If, for instance, his set is 
the one in which SI is installed, SI will 
open. The 1.5-volt pilot lamp PLl is 
then placed in series with the relay coil 
and it light.s. The added series resist¬ 
ance reduces relay coil current so the 
contacts close, making the bell ring. The 
manager, summoned by the bell, sees 
that PLl is lit and knows just which 
guest is tampering with his radio. 

This is admittedly a big installation 
job if there are many sets in the hotel. 
However, the mischief done by guests 
can be so costly that it is well worth 
while. 

The arrangements made with the 
owner of the hotel or other place where 
the radios are installed will, of course, 
vary. The average income from each of 
my sets is about $3 per day. Of that 
25goes to the hotel owner. However, 
after the purchase price of each receiver 
has been paid out of the profits, the 
hotel owner’s portion can be increased. 
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A re you charging: $3 an hour 
for your servicing time? May* 
be you should—or maybe you 
shouldn’t. 

On vacation in a strange town, I 
needed a set of tubes tested, so I went 
to a newly opened service shop. I stated 
niy errand and asked to borrow an ohm- 
meter, The man behind the counter told 
me, with a laugh at my ignorance, that 
all I needed was a continuity tester. 

Borrowing the shop copy of the RCA 
Tube Manual, I was unable to find my 
tubes listed; the manual was an old edi¬ 
tion Taking pity again on my ignor¬ 
ance, the serviceman made the con¬ 
tinuity test and found that the filament 
of the 35\V4 was open. Then we started 
to talk, 

“I noticed your ad,” I said, “You 
didn’t state your exj)erience.” 

“When I opened up,” he told me, 
“There was quite a piece about me in 
the local paper. As a matter of fact, I 
have a master’s degree in electrical en¬ 
gineering, but I don’t believe in brag¬ 
ging about it.” 

“Well,” I replied. “1 still don’t see 
how the average ])erson—especially a 
stranger in town like me—can tell 
whether he ought to bring work to you. 
As a matter of fad. 1 understand most 
of the local people take their .sets to a 
nearby town where there’s a ham with 
a good reputation.” 

Said he: “After i)eople learn that I 
do good work, they’ll bring their sets 
heie.” 

The conversation was friendly 
enough, but even in resort towns i)eo- 
ple aren’t in business for their health, 
“How about a new 35W4?” he said with 
a mental glance at the cash register. 
My own mental picture revealed shelves 
of assorted tubes in my own workshop, 
so I declined. He relaxed again and put 
his elbows on the counter. 

“Do you do much service work?” he 
asked me. 

“No, just occasionally. I’m sort of a 
radio tinkerer,” I told him, “and once 
in a while I write an article for a radio 
magazine.” 

A smile passed across his face and he 
stabbed a hole in the air with his fore¬ 
finger. “You know,” he said, “we have 
one of those tinkerers here in town— 
hit-or-miss boys, I call them. Now, 
when I was working as a production en¬ 
gineer, I had to inspect and pass on 
3.50 to 450 sets before I could say I’d 
done a day’s work. After you’ve tested 
’em day in and day out you get so you 
can tell what the trouble is by the 
sound. For instance.” and he poked the 
air again, “you hear a hum. How do 
you know what’s causing it?” 

“Well,” I answered, “first you sus¬ 
pect the power-suI)ply filter, then a 
leaky tube, usually the output tube. You 
substitute condenseis in the filter and 
put the tube on a leakage test.” 

“Heck, no,” he laughed, “you don’t 
have to go through all that—all you 
have to do is listen!” He became seri¬ 
ous. “Too many radio men are charging 
the customers for their own lack of 






knowledge. A radio set has one of two 
troubles, either an open or a short. All 
you have to do is find out which it is 
and fix it. Oh, I know,” and he brushed 
aside my unspoken objection, “it might 
be an intermittent. But any good man 
ought to be aide to find that in an hour 
at the most.” 

He turned to the workbench ami I 
took a look around the shop. I noticed 
a volt-oh 111 meter, apparently one of the 
vest-pocket models with a niaxiiiiuiii 
range of 1 megohm. There were some 
resistors and condensers, too, and a col¬ 
lection of tools. 

As I stood there, he aligned a five- 
tube “ack-dack.” as he called it. by ear. 
As he jarred the chassis after putting 
in a new tube, I heard a scratchy on- 
and-off effect from the speaker. 

“In niy ignorance.” I volunteered, 
“that sounds like trouble in the new 
tube.” 

He admitted my ignorance. “How 
could that complete on-otT effect conic 
from a tube that draws such a small 
current? It must be in the i.f. trans¬ 
former.” He hit transformer, tube, and 
chassis, all with equal effect on the 
noise. (He hadn’t found the answer by 
the time I left.) 

As he worked, he started talking 
about servicing fees. “The real radio¬ 
men in this locality got together.” be 
told me, “and agreed to charge $3 an 
hour for service, with a flat charge of 
$1.50 for going to a customer’s home.” 

I posed a question. “What do you do 
about the fellow with the old set worth 
$15 that you work on for three hours, 
digging out old bypasses and replacing 
them?” 

“Oh, I charge list prices for the 
parts and the hourly rate for the time. 
But it would never take that long to do 
the job.” 

“My system is different,” I told him. 
“If I have to work for four or five 
hours on some old relic, I don’t charge 
what my time is worth; 1 base the 
charge on what the set is worth. Then 
if someone comes in with a set that 
takes me only a minute to fix, I make 
up the previous loss with my charge for 
the short job.” 

“Ah!” he said, turning around so I 
could see the triumphant look on his 
face. “That’s why those survey.^ found 
so much to complain about. Yoifre 
gvpping the customer with the small 
job.” 



By H.A. NICKERSON 


“Well,” I argued, “someone has to 
pay for bookkeeping, answering the 
l)hones, and sweeping up the floor—to 
say nothing of the rent.” 

Now he was indignant. “You just 
can't charge that to the small job,” he 
laid <lown. “It’s people like you,” and 
he shook his finger in niy face, “who 
give the radio serviceman a bad name. 
You should charge for youi- time, and 
you should chaige everyone the same 
rate. On those long jobs you’re just 
charging the customer for your inex¬ 
perience anyway.” 

I had an answer for that. “If 1 
charged for niy time on some jobs, the 
custonicr would hate me forever. You 
take your oar to .some garage, and 
someone fools around with it for a long 
time and you have to pay for that time. 
But next time you’ll take it to a better 
mechanic. I don’t expect to get paid for 
being slow. I should get paid for being 
fast; if I can locate trouble in a hurry. 
I’m a specialist and I can charge more 
for my time. I’ve known plenty of good 
radiomen who spent hours on a set and 
then found some soldering flux in a 
pilot-light socket. According to you, 
they should have found it right away, 
by just listening to the set.” 

“If they took three or four hours to 
find a little thing like that,” he said, 
adamantly, “they were just tinkerers.” 

Before I left the shop I looked around 
again, this time more critically. I 
couldn’t find any Rider Manuals or 
Photofact hooks or anything similar. 
There was no signal generator. All I 
saw was the collection of resistors and 
condensers, the tools, and the pocket- 
size volt-ohmmeter. I wish I had had 
the time to stay longer and see how 
quickly he could check an elaborate 
band-switching system or find a shorted 
turn in an i.f. transformer with only 
the volt-ohmmeter. But I had to go, and 
so I said good-bye. “I hope I’ve con¬ 
vinced you not to overcharge for small 
jobs,” was his parting comment. 

As I walked slowly down the street, 
I didn’t notice the bright sunshine or 
the pleasant shade trees that lined the 
sidewalks on either side. I was puzzled! 

Had I just spent a half hour with the 
biggest faker in radio? Or was he a 
brilliant and highly skilled practical 
technician? Should time charges he in¬ 
flexible? Or was my system the better 
one? 

What do you think? 
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Taxi driver In a now familiar pose. 


T axicabs now have more two-way 
radio installations than all the 
other mobile radio services com¬ 
bined. The Federal Communications 
Commission estimates that there are 
now about 2,000 taxicab radio systems. 
A rouph estimate based on a numhei’ of 
systems picked at random indicates that 
there is an average of 21 taxicabs per 
system. This means that about half of 
America's 80,000 taxicabs are equipped 
or licensed for two-way radio. About 
150 new systems per month are being 
license<l. 

Equiimient for taxis is now available 
from Bendix, Comco, Doolittle, Federal, 
(Jeneral Electric, Harvey, Kaar, Link, 
Mobile Communications, Motorola, Phil- 
co, Raytheon, RCA, Temco, Westein 
Electric, Wilcox Electric, and others. 
The entire field has developed since the 
war when the FCC in May. 1945. made 


available two frequencies in the 152- 
lG2-mc band. 

Except for a few modified surplus 
military sets, all taxicab equipment is 
FM, The operating frequency in the 
152-1G2 megacycle band is reached with 
several frequency-multiplication stages 
stepping up the quartz crystal funda¬ 
mental frequency from 32 to 9G times. 
Because taxicabs are primarily inter¬ 
ested in coverage of their own city or 
community (usually less than 5 miles 
maximum distance in any single di¬ 
rection), most sets are of low or medi¬ 
um power. This has permitted the 
development of compact equipment in 
which the transmitter and receiver are 
in the same cabinet. Some manufac¬ 
turers have designed equipment pow¬ 
ered by a vibrator instead of having a 
separate dynamotor high-voltage supply 
for the transmitter. 


By SAMUEL FREEDMAN 


The equipment is of three types: 

1. Single loiit with all the transmit¬ 
ting and receiving components mounted 
on a single chassis. The Bendix 2 V 2 -watt 
and Motorola 5-watt Dispatcher units 
are typical. 

2. Single housing with two decks, one 
for the transmitter and the other for 
the receiver. The Federal 25-watt equip¬ 
ment is a typical example. 

3. Dual unit with separate cabinets 
foi’ the transmitter and the receiver. 
This requires two mounting plates an<l 
additional space. It is common with 
higher-powered equipment. The highest 
power used in the mobile units for the 
152-162mc band is currently about 30 
watts. 

In the typical taxicab installation, 
the following will normally be found: 

In the rear trunk: The transmitter 
and receiver as one or two units. Cables 
here run to the rooftop antenna, to the 
control unit in the driver's compart¬ 
ment, and to the storage battery, where- 
ever it may be located (usually under 
the hood). 

In the driver’s compartment: The 
control unit, microphone, and loudspeak¬ 
er. A control cable will run back to the 
transmit ter-receiver in the rear trunk. 

Under the hood: A two-wire power 
cable will run to the transmitter- 
receiver in the rear trunk. In some in¬ 
stallations only one wire is used and 
the ground return circuit is through the 
car body. 

On the r(M)f: An antenna, either flex¬ 
ible, or rigid with a spring base, capa¬ 
ble of withstanding collision with tree 
branches. For the taxicab frequencies 
this antenna is approximately 
inches long and is always vertical. It 
connects to the trarw^mitter-receiver via 
a solid-dielectric flexible co-axial cable. 

Insfollafion poinfers 

Aside from the conditions specific to 
a particular piece of equipment, the 
following is considered good practice 
in installing equipment in taxicabs or 
similar vehicles. 

1. The transmitter and receiver 
should be made inaccessible to unau¬ 
thorized persons. This is done best by 
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locating them in the locked rear trunk. 

2. The control unit and microphone 
should be easy to reach and use by the 
driver of the taxicab. They are usually 
located at about the center of the in¬ 
strument j)anel, 

3. The equipment (transmitter, re- 
ceiver, and power supply) should be 
easy to install, service, and remove 
without sacrificing too much space in 
the rear trunk. 

4. The equii)ment in the rear trunk 
should be i)rotected again.st any rain 
which might work inside along the seam 
between the rear trunk door and the 
car body. It should also be protected 
against loose tools, tire chains, luggage, 
or anything else Immping against it. 

5. The equipment cabinet or cabinets 
should be electrically grounded to the 
car body. If the cabinet is screwed or 
bolted into the metal deck, this require¬ 
ment is automatically taken care of. 
Otherwise a metal l)raid strap should 
be connecte<l between the equipment 
cabinet and some metal part of the car 
body. 

C. The equipment layout and holes 
should be planned and spotted caiefully 
l)efore they are made. 

7. If there is any excess cable length, 
remember that the equipment may he 
used in new cars when the old ones are 
traded in, an<i the length requirement 
may be dilFerent. A cable that is too 
long can be still used; one that is too 
short cannot. 

8. The spare tire must be accessible 
for remova! or for checking its air 
pressure. 

9. Every hole thi'ough which cable 
must pass may chafe or cut into the 
cable. Prevent this by using a rubber 
gi-ommet, protecting the cable with sev¬ 
eral layers of insulating tape where it 
passes through the hole, or by doing 
both. 

10. Every bolt without a lock-washer 
may be expected to work loose unless it 
corrodes badly and rusts solid. 

11. In drilling bolt holes in the rear 
trunk to support the transmitter-re¬ 
ceiver, make sure that the drill does not 
penetrate into the gasoline tank or 
into a heavy car frame member or some 
inaccessible point where it will not be 
possible to attach a bolt underneath for 
tightening. 

12. Drill no holes in sheet metal 
(particularly on the finer exposed fin¬ 
ishes of the vehicle► without first using 
a center punch. Otherwise, the electric 
drill will crawl an<l mar a large area. 

13. The voltage drop between the 
storage battery^ and the equipment in 
the rear trunk .should not excee<l 0.5 
volt. The l)attery cable should be kept 
as short as possible. It is good practice 
to cut it to the minimum possible length 
for a particular installation without re¬ 
gard for future irstallations. Usually 
the battery end of the cal)le will need 
replacement (because of corrosion) by 
the time the equipment is transfei*re<l 
to another vehicle. A new !)attery cable 
for each new installation is entirely 
reasonable. 

14. Do not permit any cable to run 


outside the vehicle, as underneath the 
car, where it will be exposed to mud, 
dust, and jars. 

15. Mount equipment in the rear 
trunk to withstand severe shocks when 
the vehicle travels over uneven road 
sui'faces at high speeds. 

IG. Place the microphone where it 
will not hit the face or body of the 
driver in the event of a collision. 

17. Make the installation such that 
the value of the car will not be seriously 
lessened for trade-in because of the 
holes. The only visible hole should be 
that in the rooftop for the antenna. The 
antenna base insulator should be left 
on the car when it is traded in and a 
new one used for the next installation. 

18. Install equipment so that it can 
be removed and replaced in the event 
of faulty behavior or transfer to an¬ 
other vehicle. 

All items of equipment should be 
located for the shortest cable lengths 
consistent with accessibility for servic¬ 
ing and inspection. 

The toxicob ontenno 

The single antenna must serve both 
for reception and transmission. This is 
made possible by the antenna transfer 
relay located in the transmitter. When 
the microphone push-to-talk button is 
pressed, the relay closes and connects 
the antenna to the transmitter. When 
the button is released, the relay opens 
and connects the antenna to the re¬ 
ceiver. 

The antennas used for the 152-lG2-nic 
hand are either flexible, or else rigid 
with a flexible spring base, as shown 
in the photograph. The base of the 
rigid radiator connects through the in¬ 
sulator to the co-axial transmission line 
leading to the equipment with a flexible 
braided conductor. 

Fig. 1 shows the details of a typical 
antenna installation. The procedure for 
such an installation is: 

1. Measure the length of antenna 
cable from the bottom of the antenna 
base. Determine the location of the 
cross members near the center of the 
roof of the car; and, at a spot between 
members equidistant from each side of 
the car, drill a %-inch hole. If a longi¬ 
tudinal channel is encountered and it 
cannot be penetrated through a hole in 
the channel, drill a hole through that 
also. Usually it is not necessary to cut 
or drop the upholstery. A good location 


for the antenna base is directly over the 
center of the back rest of the front seat 
but clear of the dome light. The hole 
should be clean, with no burrs. Be care¬ 
ful to prevent the drill from slipping 
through and damaging the upholstery. 

2. Feed the free end of the co-axial 
cable (without the fitting) from the an¬ 
tenna base through this hole. 

3. Route the cable through holes in 
cross members of the roof. These holes 
may he located by feeling through the 
upholstery on the roof of the car. The 
cable is to be brought out into the 
trunk compartment near the equipment 
cabinet. In some cases, removal of the 
rear seat is helpful in x*oiiting the cable 
and fishing it through. All slack cable 
should be pulled through into the trunk 
compartment. 

4. Loosen the bracket screw on the 
antenna base as much as is necessary 



Federal units are drawer-mounted in cabinet. 


j ANT. MUST BE BOLTED SECURELY ENOUGH 70 

Enable these prongs to maae contact with 
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DETAIL "A'L,_ I antenna 



-MOBILE CABINET 
AUTO TRUNK 

Fig. I^How antenna is installed io cor roof* 



Raytheon transmitter-receiver (right) and control box (left) show compactness of equipment. 
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to slip the bracket througrh the hole in 
the roof of the car. A rubber washer 
must be under the head of the mount¬ 
ing screw. The pointed end of the an¬ 
tenna base should be toward the rear 
of the car. Tighten the mounting screw, 
making certain that the semicircular 
guide on the base fits into the hole and 
that the two metal grounding points 
project through the rubber gasket. This 
will insure proper grounding to the 
metal frame of the car when the mount¬ 
ing screw is securely tightened. The 



Motorola control unit mounts under dashboard. 


antenna whip is trimmed to the correct 
vertical length. For the 152-162-mc 
band, the correct lengths are: 


Frequency (me) 
152-155 
155-159 
1*^9-162 


Length (inches) 
17% 

17% 

17% 


5. Insert the whip into the base in¬ 
sulator and secure with an Allen 
wrench. The lock-nut may he covered 
with Duco or Glyptal so it will not work 
loose. 

6, Cut off any excess cable, allowing 
3 feet more than necessary to reach the 
cabinet. Make a fitting to the cable for 
attachment to the equipment. Very poor 
range and signal strength can result if 
the shield of the co-axial cable floats 
at either end. The inner conductor must 
connect to the whip electrically at the 
rooftop and to the inner conductor of 
the co-axial fitting at the equipment. 
The outer conductor or sheath must be 
grounded at the rooftop and at the 
equipment cabinet. The writer has seen 
sets with a working range of less than 
5 miles with a co-axial cable floating at 
one end, compared to a range of 40 miles 
as soon as this condition w^as corrected. 

If the antenna is not located on the 
center of the roof, transmission will be 
directional. The best transmission and 
reception will take place in the direc¬ 
tion in which most of the car metal is 
between the antenna and the other sta¬ 
tion, In the case of an antenna mounted 
on one corner of a vehicle, the difference 
in signal strength will be approximate¬ 
ly 4 to 1 between the best direction and 
the worst direction for the same dis¬ 
tance, One of the great advantages of 
taxicab radio operating on the 152-162- 
mc band is the feasibility of using the 
center of the roof, where this 4-to-l 
characteristic has disappeared. Instead, 
the maximum characteristic is approxi¬ 
mately present in every direction rather 
than only one as in the days of 30-40 
me when bumper antennas were em¬ 
ployed. 

(General experience in the taxicab 
field has been that low power can be 
tolerated but a defective antenna sys¬ 
tem cannot. The maximum airline cov¬ 


erage required in a typical city for taxi¬ 
cab operation seldom exceeds a working 
range of 5 miles. 

To reduce interference to adjacent 
cities in urban areas, the FCC is cur¬ 
rently considering plans to limit the 
antenna height and transmitter power 
of the dispatching station, as most of 
them have an excess coverage. 

Some typical sets 

The Bendix MRT-3A Communication 
Unit includes a 2%-watt FM transmit¬ 
ter, a 10-tube superheterodyne FM re¬ 
ceiver, and a 6-volt vibrator power sup¬ 
ply in one cabinet, which is mounted in 
the rear trunk. This cabinet measures 
16%x8x3% inches. The equipment 
requires a maximum of 16% amperes 
from the 6-volt car storage battery dur¬ 
ing transmission. The entire installa¬ 
tion is shown in Fig. 2. 

There are three connecting cables. 
A co-axial cable connects the transmit¬ 
ter-receiver to the antenna. An eight- 
wire cable goes to the control unit in 
the driver’s compartment. This unit 
contains an on-off switch and a volume 
control as w^ell as the hand-set, A two- 
wire power cable connects to the stor¬ 
age battery. The live side goes through 
a protective fuse to the live lug of the 
car starter, making unnecessary a con¬ 
nection to the corrosive lug of the stor¬ 
age battery. 

The principal unit is mounted flat 
across the back of the rear seat, at- 



Fig. 2—Installation of components and leads. 


tached to a pair of metal braces usually 
present behind the seat. If these braces 
are suitably spaced, they can be drilled 
for four 10-32 bolts on 5 x 12-inch cen¬ 
ters to accommodate the predrilled 
mounting holes in the case. If braces 
cannot be used, a piece of plywood may 
be used to support the unit. Screws, 
nuts, aind lock-washers should be used 
to prevent loosening due to vibration. 

The Motorola Dispatcher is rated at 
7 to 10 watts output. It draws a maxi¬ 
mum of 21 amperes at 6 volts during 
transmission. The entire transmitter, 
receiver, and dual-vibrator power sup¬ 
ply are mounted on a single chassis 
which mounts in the rear trunk. There 
are five different ways of mounting the 
cabinet. The control unit used in the 
driver’s compartment has a volume con¬ 
trol with four positions: OFF, LOW, 
MEDIUM, HIGH. It also has a variable 
squelch control to adjust sensitivity 
just above the local noise level. The 
range may be increased by adjusting 
the squelch control into the noise region, 
at a sacrifice in signal quality. A micro¬ 


phone clip on the control unit serves as 
receptacle for a small microphone. If a 
handset is used, an additional holder 
accessory is provided. In the Motorola 
a single cable connects to the live bat- 
ery terminal. The return battery circuit 
is through the grounded car body. 

The Raytheon installation uses a 
transmitter-receiver unit and a smaller 
power supply and control unit with con¬ 
necting microphone. This equipment is 
unique in that, by keeping the power 
supply in the driver’s compartment, a 
shorter power cable may be run to the 
storage battery. 

The Western Electric Type 238 is 
another common installation. The maxi¬ 
mum load during transmission is 57 
amperes. If considerable transmission 
must take place, it is advisable to equip 
the vehicle with an oversize generator. 
This is the same equipment as that de¬ 
signed for the Bell mobile radio service 
for common-carrier communication. It 
utilizes separate transmitter and re¬ 
ceiver units in the rear trunk. It is also 
designed to function in connection with 
a selective dialing and ringing circuit. 

The Federal 25-watt installation uses 
a single cabinet housing the transmitter 
and receiver. Either unit is removable 
merely by pressing the levers on each 
drawer handle. The unit may then be 
inspected, serviced, or exchanged. All 
connections are automatically made in 
the rear of the unit when the drawer is 
locked in position. 

Instollotion time 

The normal time for a complete 
taxicab installation is approximately 
half a working day for two men. Some 
economy in man-hours results when 
identical equipment is installed in many 
identical vehicles at the same time. 
Then more men may be used, with each 
specializing in certain operations. The 
vehicles should be placed alongside 
each other with one man drilling holes, 
another mounting units in the rear 
trunk while another works in the 
driver’s compartment. If more men are 
available, another may be fishing and 
securing cables. In that manner, instal¬ 
lation time may be reduced to about 2 
hours, depending on the type of equip¬ 
ment and the type of vehicle which is 
being equipped. 

Typical charge for an installation 
job is about $20 for labor. Typical 
charge for servicing is $5 per vehicle 
per month, under contract, with parts 
extra. Parts are usually charged for at 
either list or half-way between list and 
net. Prices vary greatly, depending on 
the distance the serviceman must travel, 
the number of vehicles involved, and 
to what extent his principal livelihood 
depends on this work. It also is depen¬ 
dent on the quality and complexity of 
the equipment and the care which the 
operating personnel give their equip¬ 
ment. The cost of parts varies from 
zero to several dollars in any one month, 
with the possibility of operating several 
months in a row with no expense what¬ 
ever. 
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HOIHE-BUILIPHOOO 
UStS TIUO PICKUPS 

By HAROLD J. GOULD 



Motorboard holds two pickups, one for good discs, one for bad. 


A PIfONOGRAPH comparable 
in results to the more expen¬ 
sive custom-built sets can be 
built according to the follow¬ 
ing specifications. The phonograph is 
equipped with two pickups, and the am¬ 
plifier has two input stages. A high- 
quality pickup feeds one input and is 
used with good records; the other pick¬ 
up is used for playing old or badly worn 
discs. The two input stages (see Kig. 1) 
are identical high-gain pentode amplifi¬ 
ers. The e<]ualizer enclosed in the dashed 
box is the unit supplied with the Brush 
PL-20 pickup; the resistors and con¬ 
densers for this are sealed in a metal 
can and are connected to terminal 
lugs. Be sure to use the Brush 37(51-B 
e(iualizcr. It is intended for high-im¬ 
pedance inputs. Others are supplied for 
Iow-im])edance use. 

The input stages are followed })y a 
phase inverter using a triode-connected 
(iSJ7. This stage gives very little ampli¬ 
fication hut has low distortion and ex¬ 
cellent frequency fidelity. The load le- 
sistance foi- the phjise inverter consists 
of two d7,000-ohm resistors R14 and 
R15. Splitting the load in this way and 
groumling the center point supplies the 
grids of the power tul)es with voltages 
approximately the ^ame in amplitude, 
but differing in phase by 180 deg?*ees. 
R14 and R15 should be as nearly e(|ual 
as possible to obtain equal push-pull 
signals. 

Used in the power amplifier stage are 
Iwo OB 1-G tubes, biased for class-A 
operation. Other tulies. such as the 0A3 
or 2A3, could he used in this stage; they 
have similar characteristics, but differ¬ 
ent heater reipiirements and bases. 
riass-A amplification, although not as 
efficient as the other cla.^ses, has much 
to recommend its use in a high-(|uality 
outfit. For one thing. fiH4-G’s in class-A 
push-pull have very low distortion; and 
what distortion they do have is second 
harmonic, which cancels out in push- 
pull. Another advantage of using class- 
A triodes results from their low plate 
resistance. This plate resistance is ef¬ 
fectively in parallel with the speaker 
voice coil and serves to damp the speak¬ 
er. Without adequate damping, a soun<l 
impulse fed to the voice coil will not 
pr<Hluce an exact replica of the original 


impulse hut may pass through several 
cycles before it eventually dies out. This 
is what causes the mu<ldy effect in 
many amplifiers employing tubes whose 
plate resistance is too high, especially 
beam-power tubes. 

There is absolutely no advantage in 
having a superb pickup and amplifier 
if the output transformer is a cheap, 
skimpy affair. This component can in¬ 
troduce distortion that will nullify the 
results of an olherwi.se high-fidelity 
system. 

A cheap output transformer will 
handle its rated power all right; but 
the amount of iron in the core is usually 
too small for the flux density pi'esent, 
and third-harmonic distortion is in¬ 
troduced into the signal. Also, the 
transfer of power fi’om the plates of 
the output tubes takes place less effi¬ 
ciently in a poorly designed transfoimi- 


er. The obvious solution is to use a good 
transformer, one with plenty of iron 
and copper in it. The output transform¬ 
er could well be nearly as large as the 
power transfoi nior. The writer was un- 
ahle to obtain a high-cpiality transform¬ 
er, hut with a little extra work man¬ 
aged to contrive an admirable substi¬ 
tute. 

The parts—chokes, transformers, fil- 



Fig. 2—Details of speaker cabinet and stand. 
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AMPLIFIER PARTS LIST- 
FIG 1 

H1. R7—500.000-ohm pots. 

R2 RB—1.000 ohms. V 2 waH 
R3'. R9—270,000 ohms. '/2 watt 
R4, RIO—100.000 ohms. ‘/2 watt 
R5, R11—33.000 ohms. 1/2 ^att 
R6—2.2 megohms, '/2 
RI2—1 megohm, ^2 
R13—3.900 ohms, I watt 
R14. RIS—47,000 ohms. I watt 
R16—22,000 ohms, I watt 
RI 7 , RIB—470,000 ohms, '/2 watt 
RI9—400 ohms, 10 watts, adjustable 
Cl, C5—25-|if, 50-volt elec. 

C2. C6, Ci3—O.Uiif. 400-volt paper 
C3. C7. CIO, CI2—IO-nf, 450-volt elec. 
C4—250>iMtf midget mica 
C8, C9. CM—,05-uf. 400-volt paper 
CI4—40-|if, 50-volt elec. 
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CIS, CI6—B-nf. 600-volt, oil-filled 
Ti—push-pull output transformer, 5,000 ohms to 
voice coil (see text) 

T2—power transformer, 600 volts c.t., 150 ma, 
5 volts, 3 amps., 6.3 volts c.t., 3 amps., 
6.3 volts, 2 amps. 

CHI, CH2—30 h., 150 ma 

SI—s.p.d.t. rotary switch 

$2, $3—s.p.s.t. toggle switches 

Jl, J2—single-circuit microphone connectors 

M—0-2tK)-ma meter 
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ter condensers—that were selected for 
the power supply w’ere on the hefty 
side, allowing a generous margin for 
safety and making for trouble-free 
operation. R19, the r)B4-G biasing re¬ 
sistor, should be adjusted to give a 45- 
volt drop across it. 

(The milliammeter in the power- 
stage plate circuit was apparently put 



Fig, 3—Inside of speaker cabinet is padded. 

there to indicate whether or not the 
stage was functioning. Other construc¬ 
tors might leave it out for economy’s 
sake.^— Editor) 

The speaker chosen for the phono¬ 
graph was a Jensen A12-PM. Although 
there are many units on the market 
utilizing woofer-tweeter combinations, 
this was judged to be the best compro¬ 


mise between quality and economy. 
Heavy and solidly built, its power¬ 
handling ability is high enough. Any 
good speaker may, of course, be used. 

A well-designed enclosure for the 
speaker is as important as a good 
speaker. If the enclosure is flimsy or 
undersized, the sound will lack deep 
bass and the high notes will sound 
strident. Also, there will be annoying 
rattles on loud passages. 

The enclosure used satisfies all the 
requirements for high-quality, life-like 
reproduction. It consist.^ of a ruggedly 
constructed wooden box, the dimensions 
of which are shown in Fig. 2. This size 
exceeds the requirements of a minimum 
inside volume of 15.000 cubic inches 
which is needed for a 12-inch speaker 
mounted on an infinite-type baffle. By 
the time the inside reinforcing members 
and absorI)ent lining are added, the 
spare space is used ul). For strength 
and solidity "n-inch-thick wood is 
used in the construction of the box, 
with cross-members of 2 by 2. To lessen 
the possibility of boards’ working loose 
in time, wood screws rather than nails 
are used to fasten the several sections 
together. 

A removable back for the speaker box 
is constructed of the same heavy wood 
used for the w’alls. The 11-inch speaker 
opening is equipped with a hinged lid 
which can be lowered to i)rotect the 
speaker cone against accidental injury. 
To aid in moving such a large and 
heavy speaker assembly, casters are 
fitted to the bottom of the cabinet. (A 
square of heavy metal screening placed 


between the speaker and the hole would 
probably be a better way to protect 
the cone against injury.— Editor) 
When the box is completed and the 
speaker mounted and wired, the en¬ 
closure and its back arc lined with ab¬ 
sorbent material to a thickness of ap¬ 
proximately 1% inches. Kimsul acousti¬ 
cal wadding may be used here. This ma¬ 
terial was unobtainable, however, and 
the writer made do with a quantity of 
cotton batts of the kind used to fill 
quilts and bedspreads. These served 
the purpose and were an inexpensive 
substitute for the regular sound-ab¬ 
sorbent material. A glance at the photo 
will be sufficient to show how this lin¬ 
ing is tacked inside the baffle. With the 



lining in place, the back of the box 
should be screwed down securely using 
plenty of heavy wood screws. 

Construction of the separate phono¬ 
graph-amplifier assembly is shown in 
Figs, 3, 4, and 5. 

This is a phonograph that will give 
its high-priced brother, the custom- 
built model, a run for its money as far 
as performance is concerned. And as 
for appearance, there is no reason why 
it cannot compete here, too. If the 
builder has any skill at all in cabinet 
making, or wishes to have the cabinet 
made to order by a cabinet maker, he 
will have a fine piece of furniture. The 
rough appearance of the model shown 
in the photographs was due partly to 
lack of skill at carpentry and partly to 
impatience with spending any undue 
time on the “mere appearance” of the 
equipment. 

(Note: While many readers will not 
he impressed with the idea of using an 
extra pickup for the purpose of saving 
the “good” one. the two-pickup scheme 
could well be used to make the phono¬ 
graph play the new Miciogroove rec¬ 
ords as well as standard discs. Simply 
substitute a Miciogroove pickup for the 
inexpensive crystal the author used. 
Of course, a two-speed turntable will 
be necessary, too. Both preamplifiers 
are not necessary—one of those now 
used may be abandoned by placing SI 
ahead of the preamplifier and using it 
to switch pickups to the input of a 
single 6SJ7. If the PL-20 gives too 
much surface noise with poor rec(»rds, 
build one of the simple step-type equal¬ 
izers shown in the PL-20 bulletin, ob¬ 
tainable from the manufacturer.— 
Editor) 



Fig. 5—Use ol separate chassis tor amplifier and power supply helps to reduce hum pickup. 
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Get Your ALLIED Catalog Now 

180 Value-Patked Pages Featuring 
Everything New in Radio ! 


T-68 


T-60 


IMMEDIATE 

SHIPMENT 

FROM 

STOCK 


NEW! Projection Television 

by Halllcrafters—16'xl2'' Screen 
Amazing 192 Sq. Inch Picture! 

Develops a brilliant, steady, optically 
correct picture: j:larc*frec Tor comtoriable 
viewing; boil) at close ran^e or distance, 
day or ni;;ln. Optical system stays in per- 
Tecf, stable ailjustment. Includes follow* 
inj: features; 2Vi" n)a|;netic projection 
triode, sealed optical unit, 25 kv hi^li 
volta^ie unit, 12 channel push-button 
selector, RF amplifier, 3 IF amplifiers, 2 
vide<> amplifiers, special synclironizin^ 
circuits, ACiC and black level control, 
sini^le picture control, inter-carrier IM 
system. Complete with 20 tubes, plus pro¬ 
jection triode and 5 rectifiers. In hand¬ 
some classic Chippendale niaho|;any cab- 
iruM. For 105-125 volt.s, 50-60 cycles AC. 

97-805. Hallicrafters T-6« Projection TV in 
console. NET, f.o.b. Chicago. 5)07 J 

97-801. Hallicrafters T -60 Projection ^ V in rack 
(less cabinet) for custom installation. NET, f.o.b. 

.$595 

Hallicrafters 10" Direct View! 

Here's an unbelievably sharp picture, with 
excellent stability and truly phoiO|;raphic 
contrast. Priceil amazin|;ly low for the 
ijuality. reatures include: 12 channel push¬ 
button tuning, RF amplifier, 3 II ampli¬ 
fiers. 2 video amjdifiers, improved sync 
circuits, ACiC, static-free FM. Complete 
with 19 tubes, plus 10' picture lube and 3 
rectifiers. In rich inaho);any table cabinet. 
For 105-125 soils, 50-60 cycles AC. 
97-804. Hallicrafters T-67, 10 TV svood 
table model. .NE T, f.o.b. &nnr 

Chicago.5295 

97-802. Hallicrafters T- 61 . Asabo ve,in black 
plastic cabinet. NET, f.o.b. Chicaj;o $279.50 


Famous Hallicrafters 7"TV Receiver 

An immensely popular TV receiver at low cost! Pro¬ 
vides a brilliant 2 3 square incfi picture, liasv to oper¬ 
ate; excellent sound; inst.ill it sourself. 

97-803. Hallicrafters 505 in maliocany 

cabinet, NET. f.o.b. ChicaMo. ....... $199.50 

97-800. Hallicrafters 1.54, as above, but in Kray fttrni* 
ture-stcel cabinet. NET, f.o.b. Chicago.$189.50 


Send for the ONE COMPLETE 
Radio Buying Guide! 

(ici the Radio Buying Guide that’s used by 
thousands of expert servicemen, en);ineers, 
amateurs, soundmen, builders and ex peri- 
menter.s. Get evcrv Imyin^ advantage at 
ALLIED — widest selection of eejuipment at 
money-saving' low prices —speedy, expert 
shipment — j^ersonal attention—complete sat¬ 
isfaction on every order. Get your ALLIED 
Catalog; todayl 


Short Wave 
Listeners! 
DX Fans! 

SX-62 


HALLICKAITEKS’ special SWL Receiver! 
Tuning; ran^je: 5-40 kc to 110 me, continuous 
— vsorld-vvide Short Wave and special serv¬ 
ices; broadcast and all FM channels between 
27 me and 110 me. Features: professional 
slide-rule dial; 300 kc crystal calibrator; 
single knob tuning, 60 to 1 ratio; hands illu¬ 
minated separately; series type ANL; -I- 
position tone control; high-fidelity audio; 
6 step filter; dual IF' channels; crystal fdter; 
S w'atis output, etc. In hamisome steel cab¬ 
inet. \\ ith tubes. 

97-540. SX-62, NET,f.o.b.Chicago $269,50 

97-780, K-t2 Speaker to match. NET . .$34.50 
97-568. 11-42 Tilt-Base. NET .$7.50 


Radio’s Leading 
Buying Guide ... 


i/ti 




ALLIED RADIO CORP , Dept. 2-M.B 
1)33 W. Jackson Blvd., Chicago 7, Illinois 

□ Send FKEE 180.Paj;e ALLIED Catalog 

□ Enter order for Hallicr.ifiers Model 

Enclosed S. - 5 !>“ I.’?ymen( 


□ Part Payment (Hal. C.O.D.) 

□ Send allied Easy Payment Plan details and order blank. 


Name. 


At/t/ress. 
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III 

Push-Button Generator 



he atigned 
and tested more speedily 
and accurately id tit this 
crystal siynal yenerator 


By ROBERT E. ALTOMARE 


R eceivers can be aligned faster 
and more accurately than usual 
with the aid of this crystal-<;on- 
trolled, push-button-tuned signal 
generator. Seven channels are used, but, 
by employing a switch with more but¬ 
tons, the constructor can increase the 


number of available frequencies. By a 
judicious choice of crystals, harmonics 
may be used and an instrument de¬ 
veloped which covers an extremely wide 
range with comparatively few channels. 

The instrument also has separate 
audio output with very good wave form. 


The audio can also be used to modulate 
the r.f. 

A 6AU6 miniature pentode is em¬ 
ployed as an electron-coupled Pierce os¬ 
cillator. The screen grid acts as the 
oscillator anode. The Pierce circuit was 
chosen because it is simple and requires 
no adjustable tuned circuits. 

The diagram shows the circuit. The 
crystals connect directly between the 
control grid and the screen. With too 
much r.f. excitation, the crystal may 
crack. Since r.f. excitation depends on 
the d.c. anode voltage, this must be kept 
fairly low. The 56,000-ohm dropping 
resistor may have to be increased to 
keep the screen down to about 60 volts. 
The 100-ohm cathode resistor aids in 
protecting the crystal in the event of 
an accidental overload. The 100,000-ohm 
grid resistor furnishes grid-leak bias. 
The 33-npf capacitor determines the 
amount of feedback applied to the con¬ 
trol grid; its value is not too critical. 

Since a Pierce oscillator requires a 
capacitive anode circuit, the anode tank 
must be tuned to a frequency belojv that 
of the crystal. While maximum output 
will be obtained if this tank is tuned 
just below the crystal frequency, there 
will be enough outi>ut even if the tank is 
tuned far below it, provided the L-C 
ratio is high. This is why a tuning ca¬ 
pacitor can often be omitted and only 
stray and coil capacitances utilized in 
its place. In this instrument the 2.5-mh 
and 1-mh chokes act as tuned anode 
circuits. The 5-45-ppf trimmer is insert¬ 
ed simply because various constructors 
will have their own ideas as to which 
crystal frequencies are most desirable. 
It, along with the stray and choke-coil 
capacitances, will resonate the choke 
anywhere between approximately 170 
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and 800 kc. The 1-mh choke will resonate 
somewhat below 1 me (depending on the 
coil and the stray circuit capacitances). 
Crystals inserted in positions 5, 6, and 
7 can therefore be 1 me or higher. 

Another 6AU6 is used as an audio 
oscillator; its output can be used to 
modulate the r,f. oscillator. A phase- 
shift circuit was chosen because it gives 
very low distortion, yet is extremely 
simple and compact, no transformers or 
inductances being necessary. 

The audio gain control also deter¬ 
mines the percentage modulation when 
the r.f. oscillator is being modulated. 
It actually varies the feedback neces¬ 
sary to sustain audio oscillation. The 
82,000-ohm resistor in series with it 
provides a stopping point. Oscillations 
just begin when the potentiometer arm 
is set at the ground end. When it is at 
the plate end, sufficient audio output 
goes to the r.f. oscillator to modulate it 
approximately 1007c. The suppressor of 


Channel 

FREQUENCY TABLE 

Xtal Frsq. Imporiant harmonics 

1 

200 kc 

600, 1,000 and 1.400 kc 

2 

455 kc 

none 

3 

460 kc 

none 

4 

470 kc 

1,410 kc 

5 

1 me 

multiples of 1 me 

6 

5 me 

multiples of 5 me 

7 

10.7 me 

96.3, 107 me 


the r.f. oscillator tube is modulated so 
there is little interaction with the oscil¬ 
lator proper. 


Crystal frequencies 

The writer chose the frequencies list¬ 
ed in the table because these are prob¬ 
ably the most useful ones for service 
work. The table shows the range possi¬ 
bilities with harmonics of the crystal 
frequencies chosen, (Another reason for 
using a Pierce oscillator was that its 
output is rich in harmonics.) 

Economy is an important factor, too. 
For this reason, surplus crystals were 
used. For example, the 455-, 460-. and 
470-kc crystals are purchasable on the 
surplus market at attractively low 
prices. These crystals were employed in 
FM channels and, in order to obtain cor¬ 
rect final frequencies after multiplica¬ 
tion, it was necessary to employ frac¬ 
tional-kilocycle crystals. Thus, the 455- 
kc crystal actually oscillates at 455.556 
kc. It might be thought that this makes 
for inaccuracy. Actually, the error is 
only 0,122Tr, a degree of accuracy nor¬ 
mally unobtainable in a tunable signal 
generator even if it is “on the button” 
because of operating errors introduced 
by parallax and the width of the point¬ 
er. 

This particular crystal is employed 
not only to align 455-kc i.f. amplifiers, 
but also for 456-kc i.f.’s. The error 
here is less than 0.17r. 

Some other crystals available on the 
surplus market at reasonable prices in¬ 
clude those with freciuencies of 200, 
1,000, 2.500, 3,500, 5,000, and 10,000 kc. 

It might be a good idea to mount one 
crystal socket on the front panel so that 
unusual frequencies cciuld be set up 
without opening the case. 

DECEMBER, 1948 


The crystal-controlled .signal genera¬ 
tor will be most useful in aligning 
broadcast sets, of course. Harmonics of 
the 200-kc and 470-kc oscillators, as 
well as the fundamental of the 1,000-kc 
crystal, are essential for aligning the 
r.f. sections of broadcast sets. I.f.’s are 
taken care of by the 455-, 460-. and 
470-kc crystals. And the 10,7-mc chan¬ 
nel is suitable for FM i.f.’s. 

Servicemen are not the only ones who 
will find the unit handy. Many ama¬ 


teur.s, for instance, have found that 
building a v.f.o, with the desired sta¬ 
bility is not as easy as it sounds. For 
them, the push-button crystal selection 
scheme makes a large number of crys¬ 
tal frequencies available, especially if a 
larger push-button assembly is used. 

The variety of harmonics available 
from the several crystals can be used to 
spot a large number of frequencies in 
the short-wave bands, useful for cali¬ 
brating or band-locating. 




All the parts can be distributed neatly under the chassis leaving plenty of space to spare. 




























































,VI 


Tesst liisitriiiiieiitsi 





Unit—Plus 


A «*»i»2ieitor up to 

UOO volt$« is also siip- 
pliofl hy tlio iiislriiiiiont 


By G. N. CARTER 



Inside and (above) front view. The resistors are mounted directly on the panel switches. 


IMEG EACH IOOKEACh 



Fig, |_Any resistance from I to 9,999,999 ohms Is available with a minimum of switching. 


N ext to the tube tester and the 
volt-ohm meter this piece of 
equipment has been found to be 
the most useful in the shop. It 
can be employed on almost every service 
job because it deals with the two most 
frequently used components, condensers 
and resistors. 

The unit actually does four separate 
jobs. First, it provides a resistor sub¬ 
stitution unit giving any value between 
1 and 9,990,999 ohms. Second, it fur¬ 
nishes a high-voltage test for con¬ 
densers, with test voltages of 200, 400, 
000, and HOO. Third, it contains a paper 
condenser substitution unit with values 
iif .00.5, .01, .02, .03, .04, .0.5, 0.1, 0.2.5, and 
0.5 pf. Last, an electrolytic condenser 
substitution assembly gives values of 
4. 8. 12, 10, 20, 30, and 40 uf. 

It was built as a substitution unit for 
service bench use, but a similar instru¬ 
ment made with precision resistors and 
accurately calibrated capacitors coul<l 
well be used as a semi-laboratory instru¬ 
ment for comparison tests or in connec¬ 
tion with a Wheatstone bridge. In that 
case, the electrolytic condensers woubl 
have to be checked regularly, as they 
cannot be depended on to maintain their 
capacitance. 

The resistor unit shown in Fig. 1 is a 
modification of a decade resistor box. 
Any resistance value between 1 and 
9,999,999 ohms may be obtained with 
the direct-reading scale. Each decade 
range is individually aecessible by plug¬ 
ging into the correct pair of tip jacks. 
(This feature is especially valuable 
when employing values between 1 and 
9 ohms. Jacks G and H can be used, 
eliminating the possible resistance of 
the switch contacts which would be in 
the circuit if the connections were made 
to jacks A and H and all switches 
but the last turned to zero.— Editor) 
Resistors of 5% tolerance were used, 
giving sufficient accuracy for most re¬ 
placement work, as well as a saving in 
cost over those of better accuracy. 
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Shorting-type switches were used to 
minimize sparking and burning of the 
switch contacts when employed in cur¬ 
rent-carrying circuits. Note that in the 
zero position of the switches adjacent 
terminals are shorted, allowing a rapid 
selection of values without having to 
move the test leads from one jack to 
another. Say the test leads were plugged 
into jacks A and D to find some un¬ 
known value. If the 1-megohm resistors 
were too high in value, then the megohm 
switch would be turned to zero, effec¬ 
tively cutting out all those from the 
wreuit and leaving the 100,000- and the 
10,000-ohm resistors. 

The only precaution to observe is that 
when the decade is across a high-voltage 
circuit, the switches in use should not 
all be turned to zero. If they are, the 
source will be shorted. Zero was pur¬ 
posely omitted from the front panel 
markings to prevent persons unfamiliar 
with the circuit from using that position 
and possibly causing trouble. 

In the model, the four lowest ranges 
employed 10-watt resistors for greater 
power dissipation in case these ranges 
were to be used as bleeders or as dummy 
loads in checking audio power output 
of amplifiers. 

The capacitor-substitution sections 
are shown in Fig. 2. In the one using 
paper capacitors (at left) the foil end 
of each capacitor should be connected 
to the common bus and to the ground 
terminal. In the electrolytic section 
(at right) capacitor polarities should 
be observed as shown. Although 450-volt 
electrolytics were used in the model, 
600-volt units would be more useful 
and would be less likely to break down. 

Capacitor fester 

This portion of the instrument, dia¬ 
grammed in Fig. 3, has several features 
worth noting. The first position of the 
rotary switch puts a 0.1-pf condenser 
across the test terminals so that the 
operator can test the checker for cor¬ 
rect operation. The other four positions 
supply 200, 400, 600, and 800 volts to 
the test jacks. To reduce shock hazard 
while using the voltage test, the a.c. 
switch is spring-returned to off, which 
means that both hands cannot accident¬ 
ally be across the high voltage. This a.c. 
switch is ganged to a discharge switch 
which discharges the condenser under 
test through the 1-megohm resistor, 
producing a flash in the neon bulb. A 
pair of polarized leads with insulated tip 
plugs on one end and clips with rubber 
insulators on the other allows the test 
voltage to be applied to condensers and 
other components for test purposes. The 
spring-return switch used for charge- 
discharge and a.c. is a Centralab 457. 
(It might be more convenient to use an 
ordinary toggle for the a.c. on-off 
switch, retaining the spring-return unit 
for charge-discharge only. This would 
eliminate the necessity of waiting for 
the 83 to warm up each time a test is 
made when a number of capacitors are 
to be tested in one session. The safety 
of the spring-return feature is not too 
complete, since one hand could be touch¬ 


ing the plus terminal while the other 
brushed against the metal panel while 
operating the switch. So be just as care¬ 
ful as usual when making capacitor 
tests.— Editor) 

To test a condenser, clip the test leads 
from the test terminals across it, select 
the desired voltage with the rotary 
switch, and press the charge-discharge 


fier, the 9 x 17%-inch front panel being 
replaced with a piece of black Masonite 
fastened to the frame with rack-panel- 
mounting screws. The surface of the 
Masonite was sanded lightly with fine 
sandpaper to remove the glaze and per¬ 
mit it to be easily marked with a white 
crayon pencil. If, just prior to marking, 
the surface is moistened with glass 
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2 rotary switches make available all values of paper and electrolytic capacitors. 


switch to CHARGE. If the condenser has 
a value of .02 pf or greater, the neon 
lamp will flash and go out, indicating a 
nonleaking condenser at that test volt¬ 
age. When the switch returns to dis¬ 
charge, the condenser will discharge 
and flash the neon bulb again, indicat¬ 
ing a good condenser and making it safe 
to handle, particularly if it is of high 
capacitance and was tested on 800 volts. 


cleaner, the pencil will write much 
more easily than if dry and the result 
will be almost the equal of a pen or a 
brush job. After the marking was com¬ 
pleted, the panel was sprayed lightly 
with clear lacquer to prevent the white 
lines from getting smudged. White bar 
knobs were used for the resistance 
switches and red for the three lower 
ones which are for the condenser sub¬ 



To check the operation of the tester, 
switch to the test position. This will put 
the 0.1-pf capacitor across the test 
terminals. Operation of the Charge-dis- 
CHARGE switch in the usual way will 
show that the unit is working. If, some 
day, the test does not flash the lamp, 
don’t start tearing the instrument apart. 
Try a new 0.1-pf test capacitor first; 
the old one may have gone bad. 

The outer case for the instrument 
was taken from a discarded PA ampli¬ 


stitution units and the voltage test. 

After giving this job a fair trial, the 
technician will never go back to the 
hit-or-miss method of bridging across 
suspected unit resistors or condensers 
picked up at random. Probes with alli¬ 
gator clips will reach into difficult places 
and make sure connections, then several 
values may be tried almost instantane¬ 
ously. 

This is the workmanshiplike way to 
substitute components. 



his rear view of the equipment reveals a few more details of mounting and parts layout. 
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European Report 

By Major Ralph W. Hallows 

Radio-Elbctronics Loni«)N Correspondent 



Mullard Elect ionics. Desij^ned for use 
in (leaf-aid appliances, these tubes arc of 
three types: DF70 is a pentode ampli¬ 
fier, DL71 and DL72 are output pen¬ 
todes, intended for use with crystal 
insert and ina*i:netic earphones respec¬ 
tively, The characteristic curves of 
DF70 are seen at right. An outstand¬ 
ing feature of these tubes is their mi¬ 
nute filament cuirent, which is hut 25 
mi Hi amperes for all types. The drain 
on the A-hattery of a 3-tuhe hearing 
aid is thus only 75 ma. The B-battery 
lead is 1,76 nia with 2 DF70s and 1 
DL71, or 2.45 ma when the DL72 is 
used in the output stage. It is not so 
many years since the old Audion re¬ 
quired 750 ma at 4 volts, or 3 whole 
watts of A current to heat its filament 
—and now the DL70 rubs along quite 
contentedly with one tenth as much fil¬ 
ament current at less than one sixth the 
voltage, consuming no more than 0.0468 
watt! I needn’t say what a boon these 
low-current tubes are to users of hear¬ 
ing aids, particularly when their fil¬ 
ament cun-ent is suiiplied by the Vidor 
mercury cell which I described recently. 
One of these cells will supply the fil¬ 
aments of a .‘{-tube hearing aid for 30 
hours without any falling 

off in performance. 

Hail Columbium! 

A remarkable new magnetic alloy, 
developed here by the Permanent Mag¬ 
net Association in collaboration with 
the Electrical and Allied Industries Re¬ 
search Association, has just been an¬ 
nounced, In this case the ‘iittle some¬ 
thing that the others haven’t got” is a 
tiny quantity of the scarce metal which 
we call Niobium and you Columbium— 
anyhow it’s Element No. 41, The make¬ 
up of the alloy is: 


Cobalt 

21 

Nickel 

11 

Aluminum 

8 

Cop])er 

4 

Columbium 1 


Iron 1 

56 


100 

The exact percentage of Columbium 


has not been divulged, but it is believed 
to be very small. Queer, by the way, 
that that table should contain yet an¬ 
other metal for which we have a differ¬ 
ent name. We call it aluminium, (pro¬ 
nounced “al-you-minnie-um”). You will 
see that the new alloy is more of an 
iron than a steel, for it contains no 
carbon at all. Further, except for the 
columbium, it is made up of the same 
ingredients as Alnico, though they are 
not quite in the same proportions. The 
new alloy, which doesn’t yet appear to 
have been given a name, is superior to 
any other now known in its coercivity. In 
other words, it is much less easily de¬ 
magnetized. It is the latest addition to 
the largish family of cobalt-nickel- 
aluminum-iron alloys and the history 
of its gradual development goes back 
quite a few years. Two alloys very like 
it, but without the Columbium, were 
produced during the war for use in 
radar equipment. Then came another, 
containing vanadium, which was de¬ 
signed not for magnetic purposes but 
for use in jet propulsion engines. This 
proved to have unexpected magnetic 
qualities and gave birth to the idea 
that even better results might occur if 
Columbium, which is in the same group 
as vanadium in the periodic table of 
the elements, were u.sed instead. 

Birminghom television 

There is considerable disappointment 
that the official date for the opening of 
the TV transmitter at Sutton Coldfield, 
near Birmingham, should be as far 
ahead as the fall of next year. In fact 
I wouldn’t be surprised if poi)ular 
clamor led to a speed-up. This station 
will be a good deal more powerful than 
the one in London. The exact figures 
hawn’t been announced, but I gather 
that they’re something like 50 kw for 
vision and 10-15 kw for siieech. It is to 
work on 61.75 me and 58.25 me for 
vision and sound respectively. This is 
just about as far as the band of fre- 
(luencies allotted to television allows it 
to be from the London transmissions, 

I don’t quite know why such a wide 
separation has been decided on—it can 
hardly be from fear of mutual inter¬ 
ference, since the London frequencies 
are 45 and 41.5 me. Certainly it’s caus¬ 
ing a bit of heart-burning amongst 
thos(‘—and there are quite a few of 
them—living outside the normal London 
service area, though well within that of 
the Birmingham station, who have al¬ 
ready invested in televisors. By using 
“add-on” rf amplifying stages and effici¬ 
ent antennas they have been able to 
bring in the London transmissions pret¬ 
ty well. But the snag is that their sets 
won’t tune to the frequencies of the new 
station. It’s preset tuning of course in 


televisors; hut it seems to me that the 
range should be adequate in any mass- 
produced receiver to allow at least the 
whole 40-60 me band to be covered. 

A.c.-d.c. Television 

Though the manufacturers don’t call 
them a.c.-d,c, sets, the new Pye B18T 
televisers which have just appeared 
here will work quite satisfactorily 
from 200-240-volt d.c, mains. These sets 
represent a big step forward, for by 
doing away with the need for a mains 
transformer they show how to make a 
surprising reduction in price. 

This Pye set, for instance, with a 
7V^x6 inch image and a 19-tube cir¬ 
cuit, sells at the equivalent of about 
$175 in table model form. Nor is the 



Curves of DF70 anode current vs grid voltage. 

price the only thing that has been re¬ 
duced: the set weighs only 30 pounds 
and its size is 17xl2V^xl2% inches 
overall. The whole thing is a neat affair, 
incorporating some neat and ingenious 
ideas. The heaters of the tubes, for in¬ 
stance (including that of the cathode- 
ray tube) are series connected. Fo¬ 
cussing is done by means of a perma¬ 
nent magnet. Not only does it need no 
current, but as there is no temperature 
drift, the control becomes one of the 
pre-sets and doesn’t appear on the 
panel. 

V. h, t, (“very high tension,” or high 
voltage for the C-R tube) comes from 
the fly-back like this: the line-scan time 
base is a blocking oscillator feeding a 
pentode, whose output goes by way of 
a transformer to the deflector coils. The 
primary is made to form a step-up 
auto-transformer, which boosts up the 
fly-back voltage and passes it on via a 
single-diode rectifier to the v, h. t. line, 
(See “Kickback Power Supply” Radio- 
Craft, January, 1948), 

There are just three visible control 
knobs on the set: on-off switch, sound 
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29 Years of Service—500,000 Satisfied Customers 


TV,FM,LP IN THE BAG” SAYS CLAUS! 


BARGAIN BAZAAR 

If you can use a little extra do-re-pii, check 
the prices below carefully. You • an save 
more than just a few pennies, for each one 
of these items ts a very special value. (Quan¬ 
tities are limited so rush your order today. 

COMPLETE ENTERTAINMENT CENTER 
with wire recorder V playback 
10 watt 


P.A. system 





new and exclusive 

It's the most versatile all-around unit ever 
designed for home, professional and busi¬ 
ness use. It makes high-fidelity wire record¬ 
ings from microphone, from radio, from rec¬ 
ord player. These compact wire 8p«ols can 
be played back thousands of times, or they 
can be instantly "erased" to be used over 
and over again \ You can *' monitor" and con¬ 
trol volume while you re recording, like a 
professional. And presto, change-o* Mount 
the speaker into the detachable cover: you 
have a hi-fidelity speaker-baffle unit. In a 
matter of several seconds, you can convert 
it into a powerful 10 watt P.A. System. 

A coirlbination like this would ordinarily 
cost you well over $300. But you can now 
buy it for only $159.50, because Lafayette 
designed it and built it themselves. 

OOZBNS OP USU 

Compact! You can carry it to parties, fam¬ 
ily gatherings, meetings! So inexpensive, 
nearly every home or office can afford one! 
Such high fidelity that even 
the most critical music lover # | CQjP 
will want it. 35N22559K. 

Howard FM tuner—For concert-quality FM 
recordings. 30N22492R (Mahogany). De¬ 
signed to fit directly into entertainment cen¬ 
ter case. 132.63 

Ilecordspools;3SN16311R.l5min.cap. 1.50 
35N16312R. 30 minute capacity.... 2.25 

35N16313R. 60 minute capacity..,. 3.75 

NEW POCKET RADIO 

SPLENDID VALUE 

Slips into coat pocket— 
just enough extends to 
tune. Built-in antenna, 
self-contained flashlight 
cells. Good vol. on local 
stations. Covers broad, 
cast band with addi¬ 
tional range. U8es2-lS4 
mini tubes in standard 
regenerative-detector circuit transformer 
coupled to AF output stage. Case easily 
made. Less tubes, batteries, headset. 

No. 32N24516R —shpg. u't. 5 lbs. 

8':.PM SPEAKER -. 2 .” 

High quality PM speaker 
at a money Savirg low 
price. Excellent replace¬ 
ment unit for hi-fidelity ra¬ 
dios and P.A. systems. 21 
ounce magnet handles 1(>- 
_ 12 watt output. Voice co|| 

impedance 8 ohms. 

No. 99N7018R—Shpg. wt. 4 lbs.... 

No. 99N7019R—10" PM Speaker. .$5.45 ea. 


Q 



SPECIAL PRE-AMP KIT 


Build your own 
pre-amplifier kit 
wiro for yse with the 
new (J.K. variable 
Pickup reluctance or 
Pickering i'ickup 
cartridges. Fin¬ 
ished model 18 as fine a bass and treble com- 

{ lensated pre-amplifier as any available. 
Mate and filament'power are receiN*ed from 
associated receiver or amplifier. Complete 
with chassis, resistors, condensers, 

6SC7 tube, full instructions. 

No. 32N24536R—Wt.2 lbs.... 



$395 


BEST BUY IN TV LENS 

Now you can en¬ 
large your televi¬ 
sion picture area 
as much as 3 times 
original size! New 
strap - mounting 
plastic magnify¬ 
ing lens fits any 
model, requires no 
sjiecial installa¬ 
tion. Enlarges 7” 
screens to size 
given by 10" tube. 10" screens 
to size given by 12" tube. # 11|95 

No. 31N24477R—for 7" tube. ., AU 

No. 31N24478R—for 10" tube. $13.50 

REDUCED PRICE ON THIS 

AUTOMATIC RECORD CHANGER 



$1095 




New radio-electronic developments high on gift lists this 
year, W2 Xmas chief reveals, in exclusive interview. 

TV PROGRESS REPORT 


Wa«hington; Recent FCC ruling which halts 
consideration of 3o2 TV' applications, for 
six months at least was prompted by thr 
desire to improve service of present sta¬ 
tions. It has been found that stations in ad¬ 
jacent cities operating on the same channel, 
or even on nearby channels have been inter¬ 
fering with each other. Wayne Coy, FCC 
chairman says that in no event will the use¬ 
fulness of TV sets now oQ^the market mt in 
private ownership be impaired. The 37 TV* 
stations now on the air, and the 86 in vari¬ 
ous stages of construction are not affected 
by the ruling. 

TV' is racing ahead and the FCC feels that 
it is better to check and make revision.s 
now, in allocations, etc., than later on. Thi* 
industry is in agreement with Chairman 
Coy when he says: “Our belief is that tele¬ 
vision IS going to be a terrific service.” If 
you want to take a ^ick glance at some of 
the best values in TV, get the Lafayette 
Concord Bulletin on TV*. . . it’s ready now. 


Television sets, FM receivers and tuners 
and the new Long Playing record players 
are in for a heavy play this Christmas, ac¬ 
cording to advance inf., from the North 
country. This seems t<» be in line with the 
grow iiig emphasis on practical, u.seful gifts. 
You don’t have to l»e run over by Santa’s 
.sh d to know that it's extra smart these days 
to buy where your buck looks and acts big¬ 
ger. So just ill '-ase you’re a skeptic, match 
I.afayette-Concord values against others ... 
you’ll .s»e «hy Santa has set up shop here. 

GIVE YOURSELF 

THIS VALUABLE XMAS GIFT 

it’s FREE! 




Improved, 
automatic 
recordchanger. 

Jam proof and 
child proof—tone arm 
can be moved at any time without jamming 
unit or changing adjustments. Plays rec¬ 
ords manually or automatically. Plays ten 
12" or twelve 10* records at one setting. 
Single control for simple operation. Light¬ 
weight crystal tone arm assures hi-fidelity. 
Constant-speed 110 V., 60 C., AC motor. 
Base—11 *4"X 13^4". Requires6" AQC 

above and 2" below panel board. ▼ 1 
No. 99N9593R—12 lbs. Only... * V 

EVERYBODY WANTS IT 
ALL-STEEL MULTI DRAWER 

BUILDS INTO 
FILE 

CABINETS 


THEY HOOK 
TOGETHER ON 
_ _ ALL SIDES 

r 4 ocT 

Convenient storage 
for small parts. Each 
unit constructed with tongue and slot de¬ 
signed to interlock with other units at top, 
bottom or side. Units may be fitted and 
securely locked around existing fixtures for 
economy of space. Each drawer has handy 
pull and holder for contents card, eewf a 
A ll-steel. 2%" x 2%" x 6". > iWI 

No. 18N22381R—Wt. 10 OZ.--IO for W 



ppt-r.s, >iiu (1 [T^ . 

t why this IS 
hv industry. 
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GIFTI 

BED LAMP 

RADin * Christmas gift that 

rinUIV shows imagination and good 
sense toot It's a beautifully-designed Bed 
Lamp & Radio combination. Enables her to 
read under light that's kind to her eyes— 
while she listens to her favorite band. Su- 
perhet circuit. Built-in "air-magnet." Com- 

E lete broadcast band coverage. AC or DC. 

amp has frosted lens for glareless light. 
Lamp and radio operate separately or to- 

K ther, as desired. Streamlined walnut 
kelite. Brackets fit any type 
of bed. It's a $29.95 value. | 9S 

No.l-533R.Shpg. vi't.9lbs. 


if >MU o’uld talk to the 
hundreds of thousands 
of Lafayette - Ccim’«>rd 1 , ? 
catabtg shtippt-r.s, xiiu’d 
soon find out wl 
the biblCAjf the i 
First <»f all, prices on the 
average are lower. Sec¬ 
ondly, .stocks are com¬ 
plete—don’t forget L-C 
is the largest parts or¬ 
ganization in the w orld. Then there are the 
thousands of odds and ends, the parts and 
tools you need and want fast. 

SO GET YOUR COPY 
BY RUSHING THE COUPON 

Lafayette-Concord has issued millions of 
copies of catalogs during the past 29 years. 
None have been so exciting. Television, 
High Fidelity, LF, FM, Public Address, 
Ham Gear. Test F.quipment . , . you name 
it — and dollars to doughnuts you'll find 
more of it in this big book than anywhere 
else. All y»u need do is clip the coupon be¬ 
low and shout it back to us on a penny 
postal. We've a hunch you'll count this new 
Lafayette-Concord catalog among your 
most worthwhile gifts this Xmas. 

US'! AHEKTION EXPORTERS 

Orders from our many friends outside of 
the U. S. will get even faster handling if 
they are addressed to the Export Division. 


ORDERING 

Mmny of our 
friends shop tn 
tho f&ir.ous L-C 
uutlrls listed be¬ 
low. If you sre 
•nywherc in the 
neighborhood, 
drop sround. We 
»re never too 
busy to say hcl to. 
ftao(«s 

r. Tost rales are 
kept to a mini- 






UPAYini-COHCOBDI 

world's largest radio supply organization 1 


your order I 
Sent from the 
wnrohouW near¬ 
est you . . . nr- 
other LrC money 
saving ser\ ice. 

saoraiPRsea 

AT MV OM OF 

ewsvnrrs: 

fVKir ronx 

iOQ sistfi Avenue 
S42 C ^dtiem an, 

ewrenoo 

Ml W. Jeefcson aisA. 
Z2«W. MedMonSt. 


IIOFedveiat. 

MrwAini 
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LAFAYETTE-CONCORD Dept. 

901 W. Jackson Blvd., Chicago 7 
100 Sixth Avenue, New York 13 
265 Peachtree Street, Atlanta 3 

□ i'tease fill the following order: 

□ No. 3.',N22.i.’i9K @) $159.50 

□ No. 30N22492U 32.63 

□ N.i.35Nlf.:lllK (fp 1.50 

□ No..‘ir,NlG312R @> 2.25 

□ No.35Nl«:il3R @> 3.75 

n .No. 32N245ir,K @ 5.85 

□ N.>.yyN7018R @ 3.95 

D No.9yN7019R @> 3.45 

□ N0.32N24536K @> 3.95 

□ N0.31N24477R 10.95 

□ N0.31N24478R @ 13.50 

□ N0.99N9593R ® 16.95 

□ No. 18N22381R @ 3.69 

for 10 


CL 

□ Please rush FREE 
catalog No. 89. 

□ Please send FREE 
Xmas Gift Catalog. 

g 

□ Please send FREE 
Television Bulletin 


□ N0.1-533R 


^ 21.96 


I enclose $.in postal note, money order or check. * 

Will remit few cents postage when order is received. \ 


Address, 
aty. 


.state. 


.1 
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volume and picture brightness. And, 
once the set has been properly installed, 
and the pre-sets correctly adjusted, 
these are the only ones needed. 

This is a real pioneer amongst tele¬ 
vision receivers. I don’t think it will be 
long before the set advertised as an 
a.c.-d.c. model makes its appearance. 
That will be progress indeed. 

Better listening 

At the moment the radio industry is 
conducting a “better listening” prop¬ 
aganda campaign. The object is to con¬ 
vince the owner of an aged receiver 
that his set is out of date and can’t give 
him what’s going from the broadcasting 
stations. Actually, there must be at 
least four or five million receivers still 
in use here which have been working 
for ten years or even more. During the 
war almost no new sets were marketed 
and people became accustomed to mak¬ 
ing do with their old ones. The habit 
has stuck and there’s no denying that 
many listeners are putting up with 
shockingly bad reproduction. Service¬ 
men tell me that they have receivers 
in for repair in which the only parts 
not worn out are the knobs. 

One very clever advertisement is 
being run by the Ekco company in the 
trade papers. The illustration shows an 
ancient, bearded Dutchman, with eyes 
fast shut and the headphones of an 
antediluvian crystal set clamped to his 


ears. The accompanying slogan is 
“Winkling out the Rip van listener”. 
I expect the Rip van listener isn’t un¬ 
known in the U. S. A. either! 

One thing that is keeping back sales 
here is the purchase tax of 33 1/3% on 
radios. Salesmen have to break down 
not only sales resistance but tax re¬ 
sistance. I know quite a few folk who 
could well afford new equipment, but 
just won’t buy it on account of that tax. 
Come to that, I hope no reader will 
ask the age of the broadcast receiver 
in my own home! 

Stor rodie 

The story of the tracking down of 
the sources of certain once mysterious 
radio noises (described in the March, 
1948, issue of this magazine) is a fine 
example of the international coopera¬ 
tion of science. It began in 1933, when 
K. J. Jansky of the Bell Laboratories 
determined the source of the noise as 
the Milky Way. But the Milky Way 
covers a pretty big amount of space 
and more exact location was wanted. 
In 1946 J. S. Hey, working near London, 
found that radiation came from an 
active area not more than two degrees 
in diameter in the constellation Cygnus. 

In July of this year J, G. Bolton of 
the Australian Council for Scientific 
Research narrowed down the Cygnus 
area to 8 seconds of arc; and now 
M. Ryle and F. G. Smith of the Caven¬ 


dish Laboratory at Cambridge, working 
on 80 me and observing the interference 
between signals from two directional 
antennas 500 meters apart, have meas¬ 
ured the size of the source with still 
greater accuracy. 

They find that the radiation comes 
in “bursts” of 20 seconds duration. This 
means that the source has a probable 
diameter no greater than the distance 
which radio waves can travel in 20 
seconds; 186,000 x 20 = 3,720,000, or say 
3% million miles. The diameter of the 
sun is 800,000 miles. There must be in 
the constellation of Cygnus some great 
body, of more than four times the sun’s 
diameter, which is continually sending 
out these pulses of radiation. 

Lately, at least six other sources of 
u.h.f, radio noise have been pinpoint¬ 
ed. The work is going forward in many 
parts of the world and it may well lead 
to fundamental discoveries about the 
nature of radiation from our own sun 
and from other suns far out in space. 
It’s an extraordinary thought that we 
don’t know and never can know what’s 
going on in any star now. So far away 
are those in the Milky Way that some 
of the “plocks” in the telephone re¬ 
ceivers or the “blips” on C. R. T. traces 
that we hear or see are due to upheavals 
that actually occurred long before the 
earliest of our ancestors ceased gibber¬ 
ing in the tree-tops and decided to walk 
the earth on their two hind legs! 


New Telephone Recorder 


A ROBOT telephone secretary which 
can be adapted to any business or 
home, made its debut in Switzerland 
this summer before going into mass 
production in the United States and 
Great Britain. 

This robot, a combination telephone 
and phonograph for taking messages in 
the subscriber’s absence, is the creation 
of Willi Mueller, whose earlier inven¬ 
tion of the Ipsophon had already com¬ 
manded recognition. 

That pioneer apparatus is now suc¬ 
ceeded by a far more compact and less 
expensive instrument, the Notaphon, It 
uses an entirely new recording system 
which eliminates the use of magnetized 
wire and the attendant drawback of 
rewinding for the playback. Recording 
on the Notaphon is effected by means 


of a disc similar to a phonograph rec¬ 
ord; but, unlike the latter, it is not cut 
but merely magnetized when a record¬ 
ing is made. 

The Notaphon may be connected to 
any standard telephone instrument 
without altering or interfering with the 
latter’s mechanism. 

When a call comes through and the 
telephone receiver is not removed after 
three rings—perhaps either because the 
subscriber is absent or because he 
wishes to remain undisturbed—the Not¬ 
aphon automatically goes into action. 

It first announces the subscriber’s 
name and address, and then requests 
the caller to speak. If he does not do so 
within eight seconds, the request is re¬ 
peated, if he still does not speak, he 
hears “Notaphon ringing off.” 


As soon as the caller utters a sound, 
the recording mechanism starts to func¬ 
tion. A silence of eight seconds auto¬ 
matically cuts it out. The whole ar¬ 
rangement is simple and foolproof. 

One of several novel features of the 
Notaphon is a vocal secret code, preset 
by the subscriber, which enables him 
alone to play back the messages record¬ 
ed on the disc. By dialing his own num¬ 
ber from any telephone, waiting for 
the Notaphon’s request to speak, and 
then pronouncing the vowel sounds 
forming his secret code, he sets the re¬ 
production mechanism into motion. Five 
thousand possible code variations insure 
complete secrecy. 

When the subscriber, who is perhaps 
spending the night out of town, has 
dialed his number, given the code cor¬ 
rectly, and been told by the Notaphon 
that he is now connected, the playback 
of the day’s “bag” starts at once. 

On completing the playback, the ro¬ 
bot requests its master to erase the re¬ 
cording. This is done by pronouncing 
another predetermined vowel sound. 
Deletion is verbally confirmed by the 
Notaphon, which now regains its full 
half-hour capacity. If deletion is not 
desired, the recording of later calls on 
the disc starts where previous recording 
I stopped. When the instrument’s capac- 
^ ity is exhausted, the robot voice informs 
J subsequent callers of the fact. 
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Look for the distributor 
who displays this sign! 



4S a part of its 1948 program, Sylvania 
Electric will supply each of its authorized 


distril)Utors with this new <lecaL printed in 
red, yellow, l>lack an<l three shatles of green. 
It's wortli your while to look for this sign on 


his windows, doors and irticks — it is your 
assurance that this distributor will supply \ou 
with genuine Sylvania radio tubes and lop- 
cfiiality test etjuipinent—and that vou can 
count on prompt, courteous service as well! 


Syli'nnia Electric Prailucts Inc., Radio Tube Division, Eniporinni, Pn. 
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A $ide-on view of fhe BC-455-B, which Is one of the well-known command group of receivers. 

More Selectivity 
For the B€-45o-B 


A mong the slickest radio re¬ 
ceivers on the surplus market 
are those from the command 
set, the BC-453, 454, and 455. 
When converted to available current 
sources, they leave little to be desired. 

However, the 455-B, covering the 
6-9-mc range, differs from the other 
receivers in that it employs no i.f. 
transformers, as such. Instead, each i.f. 
can contains a single plate tank, con¬ 
denser-coupled to the following stage, 
while the coil which would serve as 
secondary in a conventional i.f. stage is 
untuned. This second coil merely acts 
as an r.f. choke in the following grid 
circuit. 

For this reason, and because the i.f. 
is 2830 kc, the 455-B, while sensitive, 
tunes too broadly for crowded bands. 
The inherent selectivity of the set is 
only 9.8 kc two times down or 24.2 kc 
ten times down. 

Fortunately, this lack of sharpness 
is easily remedied. The lower the inter¬ 
mediate frequency, the greater the 
selectivity and gain, up to the point 
where the image ratio becomes trouble¬ 
some. All that is necessary to make the 
455-B razor-sharp is to substitute con¬ 
ventional 4 5 6 - k c. intermediate-fre¬ 
quency transformers. 


The change-over is simplified by the 
construction of the i.f. stages already 
in the set. Each i.f. can contains four 
metal pillars, one at each corner, at¬ 
tached to the plug-in base. These pillars 
support a mica plate on which the vari¬ 
able condenser is mounted. The “works** 
of a standard 456-kc i.f. transformer 
<in this case a Meissner 16-6658) fit 
snugly inside these supporting pillars, 
and can be suspended from a plastic or 
metal plate attached to the top of the 
pillars with the original screws. Here 
are the steps: 

Each of the three plug-in i.f. coils 
is secured to the chassis by two screws. 
Remove these screws and lift out the 
cans. Remove the four small screws 
holding the shield can to the plug-in 
base, and pull off the can. Remove the 
four screws holding the mica plate to 
the supporting pillars. Remove the 
screw in the center of the plug-in base 
which holds the coil form to the base. 
Cut the wires soldered to the plug-in 
socket terminals. The coil form, mica 
plate, and condensers may now be lifted 
out, and the unit is ready for instal¬ 
lation of the 456-kc coils. 

Remove the coil and condenser as¬ 
sembly from a 456-kc i.f. transformer. 
Drill and tap holes for 6-32 screws. 


through the two bosses of the plastic 
plate supporting the trimmer condens¬ 
ers, and attach the entire unit to the 
new top plate. Then screw the plate to 
the four supporting j)illars of the plug¬ 
in unit and solder the four leads to the 
proper socket terminals, as shown in 
the drawing. 

Drill two ' 4 -inch holes in the top of 
the shield can to peimit tuning the new 
transformers. 

The ne-Xt step is to line up the new 
i.f.*s with a signal generator. Clip the 
generator’s output lead to the top grid 
connection of the 12K8 and adjust the 
trimmers for peak output. Because the 
shield cans in the set are somewhat 
large!* than those from which the 45()-kc 
coils Were removed, the effective induc¬ 
tance of the coils is altered slightly and 
it may not he po.-sible to set the coils 
at 4.56 kc. The writer found that 498 kc 
fell in about the middle of the trimmer*s 
range. 

The oscillator coil is originally set to 
track with the antenna coil with a 240- 
upf fixed i)adder shinited across a 40-upf 
variable condense!*. Changing the i.f. 
naturally calls foi* new t!‘acki!ig ai- 
rangements. This is not difficult because 
the antenna and r.f. coils already are 
tracked to the dial, and it is necessary 
only to make the oscillator coil track 
with these circuits. 

The plug-in oscillator coil, as supplied 
with the set, contains 17 tui’ns of wire 
in V* inch 01 space on a form 11 16 
inch in diametei*. It is tuned by a pow- 
dered-iion core, which is preset and 
anchored in position. Remove the coil 
from its shield liy unscrewing the four 
small screws which fasten the plug-in 
unit to the shield can. The coil then 
drops out. attached to its plug-in base. 

Break the seal on the powdered-iron 
core, and screw the core down as far as 
it will go. Then either add four turns 
of wire to the coil, bringing the total 
to 21 turns, or remove the entire wind¬ 
ing and rewind the coil to have a total 
of 21 turns. The winding is easy, since 
the coil forin is threaded. No. 24 
enameled wire makes a nice fit in the 


84>(»E0> PLATE iBLUE) 



IF UNIT (VIEWED FROM BOTTOM) 


BoHom of the i.f. unit showing color codes. 

threads. Unsciew the coi'e lOt^ tu!*ns, 
and replace the coil in its shield. 

Now solder a oOP-unf silvered-mica 
condeiiser in ^hunt with the liutton- 
shaped 240-upf paddo!* next to the 40- 
ppf variable padder on the frame of th(‘ 
main gang conden.sei'. To do this, it is 
necessaiy to reinove the aluminum 
shield enclosing the main condenser. 
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Kit the 500-uiif condenser snugly in the 
space below the reduction-gear mech¬ 
anism, as shown in the photograph, 
so that it will not be in the way when 
the shield is replaced. 

Feed a 6100-kc modulated signal into 
the antenna terminal of the set. Set the 
dial to 6100 kc and adjust the variable 
]>adder until the signal is loudest. While 
doing this» rock the dial a little to find 
the point of peak response. Since the 
antenna and r.f. circuits already are 
tuned to a gnat's eyelash, only a very 
slight rocking should be necessary. 

If it is impossible, by varying the 
padder condenser, to bring the signal in 
at exactly 6100 kc on the dial, adjust 
the iron cove in the oscillator coil half 
a turn at a time until the signal can 
be brought in precisely. 

Now set the dial at 8900 kc and feed 
an 8900-kc modulated signal into the 
set. Adjust the oscillator trimmer con¬ 
denser for peak response. Go back to the 
low end and readjust the padder, re¬ 
peating both operations until good 
tracking is obtained from one end of 
the dial to the other. 

If you find that the trimmer adjust¬ 
ment makes it impossible for the pad¬ 
der to correct the low end or that ad¬ 
justment of the padder throws the high 
end beyond the range of the trimmer, 
you can get the inductance approxi¬ 
mately correct by the following method: 

Set the dial to 7500 kc and feed a 
signal of that frequency into the set. 
Set the i)adder condenser at about half 
capacitance, and adjust the oscillator 
inductance with the iron core until the 
signal comes in. Next turn to the high 
end and trim, and then to the low end 
and pad. 

It is best t complete the preliminary 
tracking before replacing the aluminum 
shield on the gang condenser because 
the oscillatoi section of the gaiig con¬ 
denser has two trimmers, only one of 
which, C-4E, can be adjusted with the 
shield in place. The other, C-4G, which 
is near the front of the set and nor¬ 
mally is hidden b\ the shield, is set at 
maximum capacitance at the factory. 
It may be necessaiy to adjust this 
trimmer, as well as C-4E, to bring the 
oscillator into line at the high end. 

It is convenient, while tracking the 
receiver, to remove all the coil shield 
cans from the metal plate to which they 
are riveted by drilling out the rivets. 
A '4-inch hole then may be bored in the 
center of the oscillator coil shield can, 
so that a small screw driver or tuning 
tool can be used to adjust the iron core. 
Later the cans may be re-attached to 
their supporting plate with 2-52 screws 
in the coi ners. 

To complete the conversion, change 
the frequency of the b.f.o. from 2830 kc 
to the new i.f. This may be done liy add¬ 
ing either inductance or capacitance to 
the b.f.o, unit until the required fre¬ 
quency is obtained. Or buy a 456-kc 
heat-frequency oscillator unit and sub¬ 
stitute its coils for those in the set. 
When the tuning is complete, a 
strong signal 10 kc away from the dial 
setting will be inaudible. 
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New Torque Drive 
Crystal Pickup Cor- 
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clear tone definition 
and fidelity that are 
truly amaxingl You 
can hear the differ¬ 
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to every record 
library, 
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Phase'Modulated Exciter 




FronE view of the phase-modulated exciter. The signal of a low- 
frequency crystal is multiplied eight times to hit 80 meters. 


A mateur XBFM ri^s gen¬ 
erally soun<l ^ood only so 
long as the carrier is not 
swung too much by the varia¬ 
tions in voice intensity. This is e.spe- 
cially true when the receiver is a con¬ 
ventional AM superheterodyne. Some 
fellows get so enthusiastic describing 
their new NBFM transmitters that they 
unintentionally shout into the micro¬ 
phone and knock the carrier all over 
the place. We decided, therefore, to in¬ 
clude some sort of automatic level con¬ 
trol in the audio channel of our NBFM 
exciter. Speech clipping won out over 
automatic modulation control because 
the clipper’s action is instantaneous; 
a.m.c. takes a short time to catch up 
with unwanted voice peaks and does not 
‘Met go” immediately. 

For a satisfactory design* we bor¬ 
rowed the basic essentials of the phase 
modulation exciter descrilwd some time 
ago by Sterman^ and the speech clipi)er 
used in the Collins 3()K transmitter. 
Modifications were made in a few por¬ 
tions of each circuit, either to permit 
use of easily obtained components or to 
adapt the exciter more efiiciently to 75- 

'*‘N«rnjw-nand Phase MtKiulation Kxeiter/’ by 
Stermaa ; Radio AVira. May, 1947, 

-**l,et*s Not Overmodulate by Smith & 

Hale; QSr. Nov,, 1946. 


meter operation from a low-frequency 
crystal. 

The block diagram in Fig. 1 shows 
the basic arrangement of the radio and 
audio channels of the exciter. The 
amount of equivalent frequency modu¬ 
lation obtainetl by phase modulating a 
crystal oscillator amounts to only a few 
hundred cycles. The desired narrow- 
band swing of 2 or 3 kc must be ob¬ 
tained by frequency multiplication. 

A frequency-multiplication factor of 
8 usually is satisfactory. To use this 
factor, it is necessary to operate the 
crystal oscillator between 481,25 and 
487.5 kc in order to obtain output in 
the 3850-3900-kc NBFM section of the 
75-meter phone band. However, it is 
desirable to keep the carrier at least 3 
kc inside of each edge of the NBFM 
section to prevent out-of-band opera¬ 
tion during frequency modulation. This 
means that the center frequency must 
be kept within the limits of 3847 and 
3897 kc. The crystal frequency, accord- 
must be between 481,525 and 
487.125 kc, (See the oscillator block in 
Fig. 1.) 

The oscillator-modulator is followed 
by a doubler and a quadrupler, which 
provide the necessary frequency multi¬ 
plication. The 75-nieter output of the 
e.xciter may be link-coupled to a high- 


4«I.625-487.125KC 46l.ft25-4S7.l25W: 9ft3.25-«74.25KC 3ft53-3ft97KC 



Pig. I—Block diagram of the exciter, A reactance tube shift* the phase of the oscillator. 


By RUFUS P.TURNER 

gain buffer in any conventional 80- 
meter c.w. tiansmitter having a plate 
power input up to 1 kilowatt. In many 
trail.'Emitters, the FM exciter output 
may be fed directly into the grid circuit 
of the existing crystal oscillator (with¬ 
out its crystal) either with or without 
a link-coupled grid tank at the trans¬ 
mitter end. 

The audio channel of the exciter in¬ 
cludes a standard speech clipper which 
effectively knocks the peaks off all audio 
signals which rise above a level deter¬ 
mined by the setting of the clipper con¬ 
trol and keeps the carrier swing within 
controlled limits. 

The unit is operated on voltages 
taken from a small jiower supply in the 
main transmitter. However, an indi¬ 
vidual builder, if he desires, may in¬ 
clude the power supply on the exciter 
chassis for completely packageil con¬ 
struction. 

When the exciter was first laid out. 
we were worried by the possibility of 
beat-note interference with nearby 
broadcast reception, since the crystal 
oscillator is operated on the nearest 
sul)harmonics of the broadcast band and 
the doubler is operated right inside the 
broadcast band. But tests have shown 
that no interference is caused in a 
broadcast receiver in the same house, 
provided the tank circuits re complete¬ 
ly shielded (as shown in the photo¬ 
graph), the power-su})pIy cable and r.f. 
output cable are shielded and grounded 
at each end, and the exciter chassis is 
grounded solidly to earth. 

The low-frequency crystal required 
in this exciter may arouse some curi¬ 
osity. We took a few “wipes” off a reg¬ 
ular 45r)-kc receiver i.f, crystal to bring 
it up to 485 kc (exciter output 3880 kc). 
But crystal grinding is unnecessary, 
since government surplus crystals for 
frequencies between 400 and 500 kc may 
be bought, mounted in standard holders, 
for about a half dollar each. 

The complete circuit 

Fig. 2 is a complete schematic dia¬ 
gram of the exciter. 

One triode of the 0SL7-GT acts as a 
low-frequency Pierce oscillator, while 
the second triode section is the phase 
moilulatur. The tank circuit L1-C5 in 
the plate circuit of the phase modula¬ 
tor is tuned to the crystal frequency. 

The phase modulator is capacitance- 
coupled to the 6V6-GT/G frequency 
doubler. The doubler, in turn, is capac¬ 
itance-coupled to the quadrupler. The 
quadrupler output tank is link-coupled 
to the co-axial output jack Jl. 

The three tank circuits L1-C5, L2- 
ClO. and L3-C15 are shunt-fed. The .01- 
uf isolating capacitors CO. Cll. and 
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Cl6 remove all d.c. from the tuning 
capacitor rotors, permitting these ca¬ 
pacitors to be fastened directly to the 
shield cans without insulating washers. 
Once set for any crystal within the 
range, the tank circuits do not require 
retuning when crystals are changed. 

A 0-1 d.c. millianimeter M is em¬ 
ployed for tuning. The two-pole, four- 
position rotary selector switch SW con¬ 
nects this meter, with the proper 
polarity, across shunt resistors R8, RlO, 
Rl2, and R14. In position 1, doubler 
grid current is read (this reading is a 
sensitive tuning indicator for the pre¬ 
ceding tank circuit L1-C5). In position 
2, the meter indicates doubler plate cur¬ 
rent. In position 3, quadruple!’ grid 
current is read. And in position 4, the 
meter shows quadrupler plate current. 

With the shunts given, the meter has 
approximately the following current 
ranges: (1) 0-11 ma, (2) 0-50 ma, (3) 





CO-AX 


ftOM TONED CIRCUIT a 
Fig. 3-a—This circuit can cause parasitics. 


FROM EXCITER 


coiAx^i::^|C 


T 


^TO XTAL SOCRTT 
b 


Fig. 3-b—For use with high-gain oscillators. 


0-11 ma, (4) 0-50 ma. Note that RlO 
is so connecte<I that the millianimeter 
reads only plate current—not the total 
of plate and screen currents. This may 
well be done with R14. 

The audio channel is a conventional 
high-gain amplifier with the addition of 
a speech clipper. The low-pass clipper 
filter is CH and C22, C23, and C24. 
Rl8 sets the clipping level, while R27 


OSC-PHASE mod FREQ DOUBLER FREQ QUaDRUPLER 

6SL7-6T 6V6-6T/6C2) 



1ST audio 



Fig. 2—Diagram of the 80-meter exciter. A 


low-pass filter follows the speech clipper. 


Rl. R5. R20, R2I. R22. R26. R29—100.000 ohms, 
'/j watt 

R2—33,000 ohms, f/j watt 

R3, R4—47,000 ohms, '/j watt 

R6, R 16—270.000 ohms, '/j watt 

R7, Rir—100,000 ohms. I watt 

R8, RI2—10 ohms, I watt 

R9. R13—22.000 ohms, 2 watts 

RIO. RI4—2 ohms. 2 watts 

RI5—1,500 ohms, ''i watt 

RI7—1.5 megohms, Vj watt 

RIB, R27—500,000-ohm potentiometer 

R 19—10,000 ohms, Z, watt 

R23—330 ohms, '/? watt 

R24, R25—620 ohms, '/j watt 

R28-—2,700 ohms, watt 

R30—470,000 ohms, Vj watt 

Cl, C4, C9. CI4—005*uf mica 

C2—250-^^f mica 

C3, C7—,002-|if mica 

C5, CIO, CI5—lOO-mxf midget variable iHam*- 
marlund HF-lOO) 

C6. CM, Cl6, Cl9, C2I. C26. C27—.Ol-uf mica 


C8, Cl2, Cl3—100 uuf mica 
CI7—25-|if. 25-volt electrolytic 
CI8-O.I-Mf. 400-vojt paper 
C20—8-uf, 450-volt electrolytic 
C22—180-nnf mica 
C23, C24—200-Mnt mica 
C25—20-|it, 25-volt electrolytic 
C2e—IO-|if, 25-volt electrolytic 
CH—3.5-h. 50-ma choke 

Jl—female chassis-mounting co-axial receptacle 
J2—closed-circuit phone iack 
LI—2.5-mh. pie-wound r.f. choke 
L2—0.5-mh. lattice-wound r.f. choke 
L3—36 turns No. 28 enameled wire, close- 
wound on l-inch-diameter polystyrene form 
L4—3 turns No. 24 d.c.c. wire, close-wound on 
same form as L3 and separated ’/| inch from 
B-pluS end of L3 

M—0-l-ma meter (with internal resistance of 
approx. 100 ohms) 

$W— double-pole, 4i-poSition, nonshorting ro¬ 
tary Switch 

XTAL—481.625- to 487.125 kc crystal (see text) 


HI GAIN eOM BUFFER 



Fig. 3-c—The exciter works info a buffer. 


is the gain control. Audio output volt¬ 
age from the 6SF5 is delivered to the 
phase-modulator section of the 6SL7- 
GT through coupling capacitor C27. 

Power-supply reejuirements are 300 
volts d.c. at 150 ma, well filtered, and 
6.3 volts a.c. at 3 amperes. The B-plus 
line must be bypassed to chassis with 
a .005-pf mica capacitor inside the 
power-supply «n/f, and both sides of 
the incoming 115-volt power line must 
be bypassed to the power supply chassis 
with 0.1-|if capacitors. The power-sup¬ 
ply chassis must be grounded solidly to 
earth. 

Construction 

The photograph shows how Ihe 7x15 
X 3-inch chassis is laid out. Shielding 
may be completed by slipping an am¬ 
plifier foundation metal cover over the 
top of the chassis. 

The tank-circuit aluminum shield 
cans were originally in an old-time 
broadcast receiver. A hole for the 
threaded bushing of the tuning capaci¬ 
tor is drilled through the top of each 
can. This grounds the rotors. The coils 
are held to the capacitors with stiff bus 
wire. LI may be mounted by its own 
pigtails. The isolating capacitors C6, 
Cll, and Cl6 are placed inside the 
shield cans. Leads from the completely 
wired tank circuits pass (i.f. transform¬ 
er fashion) through a grommet-lined 
chassis hole under the center of each 
shield can. 

R27 is mounted through the top of 
the chassis; and its sawed-off shaft is 
slotted for screwdriver adjustment, 
since it ordinarily will not have to be 
touched after it has been set. 

The power-supply cable must be 
shielded and the shield braid connected 
to chassis at both ejids. The r.f. output 
cable from Jl likewise must be shielded 
and must be connected to chassis at 
both exciter and transmitter ends. 

All wiring must be short, direct, and 
as free as possible from movement. 
Liberal use of insulated terminal strips 
as circuit tie points is recommended. 

If the power supply is built on the 
excitei* chassis, the clipper choke CH 
must be located and oriented with re¬ 
spect to the power transformer and 
power-supply filter so that it will not 
pick up hum. 

Adjustment 

After the wiring has been inspected 
and found correct, the exciter i.s ready 
for adjustment. Here are the necessary 
steps: 
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NEW Television Kits, and Equipment 

Important Advances in TV Reception and Servicing! 

NEW 10" TV KIT 

at amazingly LOW PRICE! 


MODEL lOA TV KIT 


ALL-CHANNEL BOOSTER 


REMOTE CONTROL UNIT KIT 


SWEEP SIGNAL GENERATOR 


The new Tranivlsion Model lOA electrocnatfnetio TV Kit 
Sivei a brlKht. stable 52 sq. In. picture. Hao KT picture 
tube, and CONTINUOUS TUNING on all 12 channels. 
Its blab sensitivity makes for inibroved lank-distance re¬ 
ception: especially itwd on hlkh channels. Complete with 
all-rliannel double-folded dipole antenna and 60 ft. of 
lead-in wire. 

MODEL lOA TV KIT. less cabinet.Net $199.00 

MODEL 12A TV KIT. same as alxne. but has 
a 12^ picture tube.Net $203.00 

NEW STREAMLINED CABINETS 

for Transvlslon Model lOA or 12A TV KlL Made of select 
grain walnut with beautiful riibbetl flnlsh. Fully drilled, 
rea<ly fur Installation of asseinbleil receiver. 

Walnut Cabinet for lOA or f2A (Specify)... .Net $44.95 
Maliugiiiiy and Itiuude slightly lilkber. 

TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

To Hbsure television reception In weak signal areas, or 
areas which are out of range of certain broadcast stations, 
Transrision engineers have designed this new booster. It 
Increases signal strength on all television channels. Tunes 
all television channels continuously. Can be used with any 
type of television receiver. Unusually high gain in upper 
televisiuti cliannels. 

Model B-l .LIST $39.95 

TRANSVISION REMOTE CONTROL 
UNIT KIT 


Will operate any TV receiver from 
latii 


. __ . ... _ disUnco. Turns set 

. tunes in itatiens. controls contrast and brightness, turns 
set off. Ideal for instaliatlons where the televlsioii receiver 
is Inaccessible. Tuner unit Is a high gain, all-channel unit 
with about 50 micro-volt sensitivity. Easy to aasemble in 
about an hour. 

Model TRCU. with 25 feet of cable.NET $^.5*' 

Without cabinet .NET $42.5 

NEW . . . TRANSVHSION 
SWEEP SIGNAL GENERATOR 

for Television and FM 

Complete frequency eovcrape from 0*227 MC with no band 
swllchlns. . . . Sweep width from 0*12 MC completely 
variable. . . . Accurately calibrated built*in marker pen- 


OUTSTANDING FEATURES: (1) JTequency range from: 
0-227 MC, ... (2) Dial calibrate<l In frequency. ... (3) 
Sweep width from 0*12 MC completely Variable. ... (4) 
Self-L'ontained markers readable directly on the dial to .5% 
or biller. iNo external generator required to provide the 
marker signals). . . . <5) (Crystal controlled output makes 
possible any crystal controlled frequency from 5-230 MC. 
. . . (6) I’lenly of volUge output—permits suge-)>y*suge 
alignment. . . . (7) Output impeilanoe 5*125 ohma. . . > 
(8) Directly calibrated markers. 2l>-30 MC for trap, sound 
tml video IF alignment. . . . (9) RF for alignment of 
traps .'or IF channels when a DC volt meter is used as the 
Indicating medium. ... (10) Unmodulated RF signal to 
provide marker pips simulUneously with the main variable 
oscillator. ... (11) Markers can be controlled as to output 
strength In the pip oacillator. . . . (12) Power supply 
comploti'ly shielded and Altered to prevent leakage. . . . 
(13) All active tubes are the new moileni miniature tjrpe. 

. . . (14) Phasing control incorporated in the generator. 
MODEL NO. SG.Net $99.50 


RADIOMEN...You Can GET INTO The 

TELEVISION BUSINESS 

IN A BIG WAY WITH THE 

TRANSVISION DEALER PLAN 

Write for FOLDEN D~l 


NEW 8*PAGE catalog showlnt complete Tnuisvleion line now available at yeur distributor, or write ta; 

TtlNSVISION, Inc. ,w,e New Ricliclle, N. T. 

In Calif.: TransvUion of California, 8572 Santa Monica Blvd., Hollywood 4€. 

All prices 5% hl|her west of Mississippi; all Prices fair traded. All Prieoe Subject to Chanie Without Notloo. 


(1) Connect the power supply to the 
exciter, switch on the heater voltage 
and allow a few minutes for the tubes 
to reach operating temperature. 

(2) Connect two or three feet of 
insulated wire to J1 to act as a simple 
antenna. 

(3) Set SW to position 1, switch on 
the d.c. voltage, and tune C5 for maxi¬ 
mum meter reading. 

(4) Set SW to position 2 and tune 
CIO for minimum meter reading. 

(5) Turn the meter switch to posi¬ 
tion 3 and readjust CIO for maximum 
meter swing. 

(6) Turn to position 4 and adjust 
C15 for meter minimum. 

(7) Check the exciter's output fre¬ 
quency with a heterodyne frequency 
meter or other suitable device to make 
sure the quadrupler output is at 75 
meters. 

(8) Switch on a nearby receiver or 
FM monitor and tune to the exciter's 
output frequency. 

(9) Plug a crystal or dynamic micro¬ 
phone into J2. 

(10) Advance the clipper control 
R18 approximately half way and, while 
whistling into the microphone, adjust 
R27 until the desired frequency swing 
is obtained, as observed with the re¬ 
ceiver or monitor. Speak into the micro¬ 
phone and note the voice quality. Re¬ 
duce the setting of R27, if necessary, 
to improve quality. R27 ordinarily will 
not need any further adjustment after 
this setting has been made. Later it 
will be necessary to adjust only clipper 
control R18 to fix deviation. 

(11) Couple the exciter to the trans¬ 
mitter and readjust Cl5 with the meter 
switch set to position 4 (see step 6). 

Fig. 3 shows several circuits for 
coupling the exciter to a transmitter. 
Fig. 3-c is the best arrangement. Fig, 
3-a's arrangement will be satisfactory 
only if the original oscillator tube is a 
well screened tetrode or pentode and if 
the tuned circuit (L-Cl) is enclosed in 
a metal can, otherwise t.p.t.g. oscilla¬ 
tions will be set up between the input 
tuned circuit and the oscillator plate 
tank. C2 is a 50-p^f mica capacitor. 
Circuit 3-b is simple and convenient, 
but will be entirely satisfactory only 
when the oscillator tube in the trans¬ 
mitter provides considerable gain. C is 
a 50- to 100-p^f mica capacitor. In ex¬ 
treme cases, it may be necessary to 
operate the second 6V6-GT/G tube in 
the exciter as a doubler. The oscillator 
in the transmitter then will operate also 
as a doubler. 

It is best to do a little experimenting 
to determine which coupling arrange¬ 
ment will supply normal excitation to 
your own transmitter. 

If you modify the unit for mounting 
in a cabinet or rack, the crystal socket 
may be placed on the front panel in¬ 
stead of on the chassis. If you like to 
QSY rapidly, purchase several crystals 
between 481.625 kc and 487.125 kc. 
Wire them so any one can be selected 
at will with a rotary switch on the 
panel. Connect the switch between Cl 
and the top plate of the crystal holders. 
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1" PANASONIC 
2 SPEAKER 


SERIES 


SUPER OE LUXE 

AM-FM 

H Chassis 




30 DAYS TRIAL ^ 


Here is the last word in radio 
engineering ... a powerful, world- 
ranging, magnificently-tonec radio that 
is unsurpassed for performance, selectivity, 
sensitivity, and advanced engineering features. Uses 
these latest-type tubes, rectifier and tuning indicator 
three 7A7, three 7A4. two ?C5, one 7A6, one 7Q7, one 6BA6, 
one 6BE6, one 6C4, one 6AL5. one 5U4, one 6U5. Comes com¬ 
plete with satin stripe copper finish front panel attached, Magna- 
Tenna Loop Aerial and giar.t 14V2* Electro-Dynamic Panasonic Speaker. 

Requires only a few minut?s to install, plug in and play. LOW FACTORY 
PRICES . . . EASY TERMS . , . 30 DAYS TRIAL, Send TODAY for FREE 1949 
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models. 


A Complete Line of FINE RADIOS and RADIO- 
PHONOGRAPHS . . . Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES like this. 


OUTSTANDING 
FEATURES 

Including the 
Ixdusive Midwest 

FIASHOMATIC 
Volume and Band Indicotion 


Beautiful 

SYMPHONr GRAND 

AM-FM Rad io-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 


A Maenificent musical instrument and 
a masterpiece of cabinet design—the 
finest Midwest Radio in 29 years of 
manufacture. Offers world-ranging ra¬ 
dio reception and newest automatic 
Intermix Record Changing Phonograph. 
Uses Series 16 Super EXcLuxe AM-FM 
Chassis. Giant Panasonic Speak* 

er; Tri Magnadyne Coil System; Built- 
In Loop Antenna. Other luxurious con¬ 
sole and table model cabinets available 
with Scries 16, 12, and 8 chassis—on 
Easy Terms and 30 Days Free Trial. 


raEvisiON 

Audio Switch-Ovof 

FIDEUA-STAT 
Coior*Ray Tone Selection 

TRI-MAGNADYNE 
Coil System 

...Plus NO-DRIFT FM 
ond many other features 


PILL IN COUPON AND MAIL TODAY OR lUST 
'' SEND NAME AND ADDRESS ON 1c POSTCARD 


J MIDWEST RADIO & TELEVISION CORP. 

2 Dopt. 384 909 Broadway, Cincinnati 2, Ohio 


BUY DIRECT FROM FACTORY and SAV£/| 


Ploosa land m« yewr naw FREE 1949 Catalog., 


MIDWEST RADIO & TELEVISION CORP.Hi 



CINCINNATI 2, OHIOIbcity 


ZONE STATE I 

mmmmmmmmmmmmernmmmdk 
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Regulated variable supply, top front view. 


Regulated Power Pack 
Has Variable Voltage 

By W. D. HAYES 


O NE handy helper in the build¬ 
er's and experimenter's shop 
is a variable-voltajre regulated 
power supply, which W’ill pro¬ 
vide a well-filtered d.c. output at any 
voltage within its range and will main¬ 
tain that voltage, regardless of varia¬ 
tions in line voltage or load current. A 
typical commercial model may supply 
sevtM’al hundred niillianiperes of out¬ 
put current at voltages up to 400 or so, 
but for use in the home workshop a 
.small and inexpensive unit is more ap¬ 
propriate. 

The little .supply shown in the photo¬ 
graphs provides a variable output volt¬ 
age from :i0 to 250^ regulated to with¬ 
in ai>proximately I'f for variations in 
output current between 0 and fiO ma 
aiul for variations in line voltage be¬ 
tween 105 and 125. Voltages below 30 
and above 250 are also available, but at 
some sacrifice of regulation. Several 
amjieres of G.3-volt heater current are 
also provided in the outimt. The unit 
may be built on a small chassis or 
breadboard. Construction and wiring 
are not at all critical. 

The circuit employs a GX5-GT as full- 
wave rectifier and a 6VG-GT as the 
main control tube. One half of a 
GSL7-GT serves as regulator amplifier, 
while the other half of the same tube 

T 6X5-GT 6V6‘GT 


E6.3V/.6A 



RI—33,000 ohms. V 2 watt 
R2^70.000 ohms, '/j watt 
R3—150,000 ohms, '/2 watt 
R4—82.000 ohms. 1/2 
R5—500.000-ohm potentiometer 
Cl. C2, C3—20-nf, 450.volt electrolytic 
C4—.01-Ilf 400-volt paper 
Nl, N2—type NE-2 neon lamps 
T—power transformer, 650 volts, c.t., 50 ma, 
tap at 225 volts; 6.3 volts. 600 ma; 6.3 
volts, 2.9 amps. (Raytheon U-10544) 

SW—s.p.s.t. toggle switch 


is used as a simple diode rectifier for 
the negative reference voltage. Two 
type NE12 neon lamps serve as the 
voltage statidard, and one of these also 
acts as a pilot light, visible at the front 
of the chassis. 

The 6SL7-GT amplifier amplifies dif- 


to maintain an essentially constant out¬ 
put voltage. 

The output voltage is varied by ad¬ 
justing the amount of voltage applied 
to the grid of the 6SL7-GT amplifier 
with R5. 

Adequate filtering (Cl and C2), 



fereiices between the output and the 
negative reference voltage. Its plate is 
connected to the grid of the GVG-GT. The 
supply's output curnmt flows through 
the GVG-GT, and variations in its grid 
jxttential change its internal impedance 
and, consequently the voltage drop 
across it. Efi'ectively the GVG-(JT is a 
variable resistor. Its resistance is con¬ 
trolled by the GSL7-CIT amplifier so as 


TELEVISION OSCILLATOR 


Since all television picture tubes us¬ 
ing electrostatic deflection require jnish- 
pull signals, .several tubes ai’e usually 
used. The circuit shown uses only one—• 
a combination blocking oscillator and 
phase inverter using one half of a 
GSN7. The circuit gives about 2.5 Volts 
output and makes a fine horizontal os¬ 
cillator for a homemade TV receiver. 

The transformer can be any horizon¬ 
tal blocking oscillator unit, or it may 
be wound at home on a large powdered- 
iron slug. The grid winding should be 
about 1.000 turns of No. 36 enameled 
wire, and the plate coil about 2,000 
turns of the same. 


combined with the regulating action 
itself, assures pure d.c. at whatever 
voltage you select—and the low internal 
resistance of the supply means that 
your decoupling problems will he min¬ 
imized. Next time you have a job of 
construction or testing or debugging a 
small receiver or audio amplifier, put 
this little power supply to work and 
see how much easier your job becomes. 


The resist!If aei-oss the gri<l winding 
should lie varied until a wave with good 
saw-tooth form is olitained. 

Rohkrt a. Clnnin(;i!AM, 
Xeirport, Ky, 
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GENERAL ELECTRONIC DISTRIBUTING CO. 


NEW YORK 7, 


----- ...... - 

I MONEY BACK GUARANTEE ^ We believe units offered for sole by moil order should be sold S 
I only on a ''Money-Bock-lf-Not-Sotisfied'' basis. We carefully check the design, calibration ond volue 
I of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
I refund. You, the customer, ore the sole judge os to volue of the item or items you have purchased. 


BUILD YOUR OWN SIGNAL TRACER and SAVEFF 


The Only Signal Tracer In the Low Price Range 
Including BOTH METER AND SPEAKER!! 


MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95 


THE NEW MODEL 670 

SUPER METER 


SUPER METER. A Combination 
VOLT * OHM - MILLIAMMETER 
plus CAPACITY REACTANCE. 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 

D.C. VOLTS; 0 to 7.5/15/75/150/750/ 
1500/7500. A.C. VOLTS: 0 to 15/30/ 
150/300/1500/3000 VoU«. OUTPUT 
VOLTS: 0 to 15/30/150/300/1500/3000. 
D.C. CURRENT: 0 to 1.5/15/150 mt.; 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100.000 ohms, 0 to 10 MeKohmi. CA¬ 
PACITY: .001 to .2 Mfd.. .1 to 4 Mfd. 
(Ouality test for electrolytlcs.l REACT¬ 
ANCE: 700 to 27.000 Ohns: 13.000 Ohms 
to .3 MeKohms. 

INDUCTANCE: 1.75 to 70 Henries: 35 
f(i 8.000 Henries. 

DECIBELS: —10 to +18. +10 to +38. 

+ 30 to +58. 

The model 670 comos housed in 1 ruDOMl* 

crackle-finished steel cab. 

inet complete with test 

leads and operating in> liWanAIJ 

struetions. Size 5'/j' x 

r</.' « r. fclf 


The Model S-35 - a POWERFUL 


REFLEX PROJECTOR 


COMPLETE WITH WESTERN ELECTRIC 


BUILT-IN DRIVER UNIT 

CONSERVATIVELY RATED AT 35 WATTS—WILL EASILY 
HANDLE UP TO 55 WATTS WITHOUT BLASTING 

Heavy KaUKO aluminum In the main Iriiinpet seetion coinhietely eliminates blast- 
Inir and blarliift. New plastic dl.iphiacm oveiimncs the rf«onaiit pe.iks of the 
old type: also It it absolutely impervious to atmospheric rhanses whereas the 

(dd typo was subject to atmospheric cor¬ 
rosion. ('iMtildete unit unconditionally 
Kiiaruiitecii for one year. 

Specifications 

POWER (CONSERVATIVE) — 35 
WATTS: AIR COLUMN—3>/, FT.; 
DISPERSION—80*; POWER (PEAK) 
—55 WATTS: BELL DIAMETER— 
— 15*: IMPEDANCE—8 ohms; FRE¬ 
QUENCY RANGE—130 to 5000 

C.P.S. PROJECTION — •/, mile; 
FINISH — Attractive 
two tone erystaMine. 

The Model S-35 Comes SO05D 
Complete with Built-In 
Driver Unit. ONLY 


20% DEPOSIT REQUIRED 


The New Model 770 — An Accurate Pocket-Size 

VOLT-OHM MILLIAMMETER 


(Sensitivity: lOOO ohms per volt) 
Features: 

Compact-measui^s x 5%" x 

Uses latest desip:n 2^ accurate 1 Mil. 
p'Arsonval type meter. Same zero ad¬ 
justment holds for both resistance ranges. 
It is not necessary to reatljust when 
switching from one resistance range to 
another. This is an important time-sav¬ 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel- Depressed letters 
filled with permanent white, insures long¬ 
life even with constant use. 

Specifications: 8 A.C. VOLTAGE RANGES: 
0-15/30/1.50 300/1500/3000 volts. 

8 D.C. VOLTAGE RANGES: 0-7V4/15/75/ 
150/750/1500 

4 D.C. CURRENT RANGES: 0-IV4 15,150 
.Ma. 0-P^ Amo.s. 

2 RESISTANCE RANGES: 0-500 ohms. 01 

5fcKohrit. 

The Model 770 comes complete 
with self-contained batteries, 
test leads and all operating 
instructions. 


* 13 ?.? 


The Model 88 — A COMBINATION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 


THE MODEL CA-12 KIT COMES 
COMPLETELY ASSEMBLED 
Can be wired in 30 minutes. Components 
and circuit guaranteed to meet the follow¬ 
ing; 


We are pleased to announce we have obtained an exclusive franchise to distribute the 
well known Model CA-12 Signal Tracer in kit form. The Model ('A-12 sells regularly 
for $29.05, here is your opportunity to save $8.00 with the added advantage of com¬ 
plete familiarity of design and operation made possible when you build your own in¬ 
strument. 

FEATURES: ★ Comparative intensity of the signal is read directly on the meter—^luality of 
the signal is heard in the speaker. ★ Simple to operate—only one connecting cable—no tuning 
controls. ★ Highly sensitive—uses an improved vacuum-tube voltmeter circuit. ★ Tube and re¬ 
sistor capacity network are built into the detector probe. ★ Built-in A 
high gain amplifier—Alnico V speaker. ★ Completely portable- weighs d 
8 pounds- measures .5Ml" * ^Mi" x 9". 

MODEL CA-12 Kit includes ALL PARTS assembled and ready 
for wiring, circuit diagram and detailed operating data for the 
completed instrument $21.95 


Signal Generator Specifications: 
•Frequency Range; 160 Kilo¬ 
cycles to 50 Megacycles. •The 
R.F. Signal Frequency is kept 
completely constant at all out¬ 

put levels. •Modulation is ac¬ 
complished by Grid-blocking ac¬ 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. •R.F. ob¬ 
tainable separately or modu¬ 

lated by the Audio Frequency. 

Signal Traeor Specifleationt: 

•U*ps the new Sylrania 1X34 Ger¬ 
man lum rn'stal Diode which com¬ 
bined with a real stance-capacity net¬ 
work provides a fre- 
Qiiency range of 300 
cycles to 50 Megacycles. 


The Model 88 comes complete with all test leads and operating 
Instructions. ONLY 




ON ALL C.O.D. ORDERS 
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MAKES THE WORK TWICE AS EASY 

Covers all auto radio types from mld-1$30's 
to the present. Including mobile FM receivers 

—written l»y a practical autn radio expert of 2D years’ standing is Just 
the <l 4 ia you need to repair car radios faster, easier, and a lot more proniald> ' A. 
L. Hurlhut's SEUViriXG ITTi: MODERN C.>R RADIO is the only l.jok .le- 
Tote«l solely to this fast-KroirinR strrice field. Explains even kiail »f the nork 
cleorly—and tops this eft with 222 Illustrations and over r»mi tdritili dlagnuns cot 
erlnk' specific service tletalls «n every type of automotive radio In use 

COMPLETE THEORY—TEST—INSTALLATION- 
ANTENNA—AND SERVICE DATA 

It Is the only sinifle book that Includes lenna mountlnK; contains pertinent In- 
necdrtl (lata to transform a K«od iiome- fomiatlor on FM receivers: tells liow to 
radio 8er\iceman into a car-radio ex- Ket business, how to deal «itli auto 
pert. Describes circuits. EipIaiiK auto- radio service customers, and Imw to set 
motive electrical units, tlielr function and up your shop, test hencli, ete., fi.r max- 
effect on radio performance, TelU liow Imum efficiency in this speclahzeil. fas^ 
to install car radios properly and why growini: field. ^In slinrt, SElt\ ICING 
they should be installed that \»ay. I*ro- THE MODERN C.\U RADIO provides 
videi circuit diagrams on hundreds of at Sour fingertips a cnmplete. easily uri- 
papular models and contains ample data derstood encyclopedia of facts, methods 
to help you do a good job on sets for and data for operating a complete auto 

A . A %M __ _ _ _A _111... __It tfvtiVlfl 


vrhirh diagrams are not readily avail 
able. Gives full details on proper 


radio service station. I'se FREOi 
EXAMINATION coution today f 


OPPMTIRITT OF A LIFETIME 

tor alert serricemertf says A* A* GhIrardI 

Take this advice from A. A, Ghirardi, author of 
hundreds of well-known service books and articles! 

■*'/ have read HurlhuVs SfjRVICING THE MOD- 
ERN CAR RADIO from cover to cover. I sincerelu 
believe it represents an opportunity no wide awaAce 
servirewtan cow afford to miss. For Mwhere tw radio 
fodav ic there a beffer chance to btii7d biuit- 
ness, increase profits, step ahead of compe- 
tilum! 

OVER 9,000,000 CAR RADIOS! 

■ViMf think of it! ApproximAtety IS out 
of every 100 sets in use in the U.S, are car 
radios—and this percentafjc is increasing 
every day. Good automotive radio servicemen 
are scarce—and Mr. Hurlbut gives a^ gold 
mine of tn/ormafion you nerd to cash in on 
thin profitable business.’"' 


10 DAYS’ FREE EXAMINATION 


Murray Hlil Books. Ine. (Division of Rinehart A Co.) 

Dept RE-128. 232 Madison Ave.. New York 16. N. Y. 

Send me the new Second Edition uf Hurlbut’s Servicing the Modem Car Radio 
for 10 days’ examination <in appnnal. In 10 da>s I will send 87.50. plus few 
cents ptieuge. or return huok iM»>tpaid. Postage paid on cash orders; tame re¬ 
turn privilege. (Knoks sent (ml .ipProvel In U.S. only, price outside U.S.. 
IH.ihi. postpaid.) 


Namo 

Address 


City (Zone) A State 
Octiipalion . 


SERVICING 
THE MODERN 
CAR RADIO 

BY A. L. HURLBUT 
.'into Radio Service 
Manager and Design 
Con.siiltant 

Second Edition, 702 
pages, SYz X 11, 222 il¬ 
lustrations, over 500 dia¬ 
grams, $7.50. 

Practicaif easily un^ 
derstood data on 

Entering the Car Radio 
Field 

Principal Differences be¬ 
tween Mobile and Rome 
Radios 

Automobile Antennas 
Antenna Input Circuits 
The Power Supply 
Typical Circuit Features 
The Automotive Electrical 
System 

Setting Up the Car Radio 
Service Station 
Installing the Car Set 
Installinsr the Antenna 
Loudspeaker Installation 
Interference 
Servicing Procedure 
Vibrator Maintenance 
Servicing the Loud speaker 
Car Radio Alignment 
Push-button ’Tuning 

and over 500 
specific car radio 
circuit diagrams! 


$3.00 FOR CARTOON 
IDEAS 

RADIO-ELECTRONICS prints several 
radio cartoons every month. Readers are 
invited to contribute humorous radio 
ideas which can be used in cartoon 
form. It is not necessary that you draw 
a sketch, unless you wish. 


IDEAS NOT WANTED 

No electrical or radio definitions wanted. 
Some of these were published in the 
past, but the subject is about exhausted. 
All checks are payable on publication. 


Address 

RADIO CARTOONS. RAD 10-ELECTRONICS 
25 West Broadway. New York 7. N. Y. 


< - W 'W 




SHAHBf'S^ 


fill 


„ to 


FTeii 


39S-1D Broadway 


$8 turn 

FOI rOSUIE 

w of AMERICA 

New York 13. N. Y. 


RAniG-ELECTROMcs woHls Tecknotos fie- 
scribing common trouliles of well- 
known receivers or telling how rare or 
difficult problems were solved. A six- 
month subscription will he awarded 
for each unillustrated and a one-year 
subscription for each illustrated Tech- 
note published. 


—Tecliiiotcs — 

.... MAJESTIC 7YR772 

When plugged in on some power lines, 
the set had a loud hum on local stations. 
I remedied this by connecting a .01-pf 
capacitor across the line. 

Albert Balzum, 

Ada, Mi)}}}, 

. . . . AUTOMATIC RADIO TOM THUMB 

Sound was very distorted when the 
set was operated on a.c. Replacing a 
discharged A-battery cured the distor¬ 
tion. 

Roland II. Dery, 

R, /. 

. . . . MINIATURE TUBES 

Some receivers using miniature tubes 
are noisy because of resistance between 
the tube pins and the socket lugs. Bet¬ 
ter contact can be made sometimes by 
bending the tube pins outward slightly 
to make a force-fit. 

James Letzelter, 

Kant Gree)}hHfih, AT. F. 

. . . . EMERSON 577 AM-FM 

A large amount of frequency drift 
is caused by the heat of the 25L6, the 
25Z6, and the ballast re.sistor. The holes 
in the fiber back are too small to allow 
good circulation of air. 

I used a miniature tubo-socket punch 
to make six %-inch holes in the back, 
after which drift was reduced almost 
to the vanishing point. 

Arnold Maroolis, 
Bronx, X, Y, 

. . . . AUDIO DISTORTION 

An old receiver showed excessive dis¬ 
tortion after a five-minute warmup. 
The voltmeter .showed that bias on the 
output tube started at —15 volts when 
the set was first turned on, rose to zero, 
and then started climbing in the posi¬ 
tive direction. A new 41 in the output 
stage cleared up the trouble. 

David GNE.ssiNr, 
Cof}i)}}h}i.s, Ohio 


. . . . TUNING EYES 

Some receivers with tuning eyes do 
not have sufficient sensitivity to close 
the eye unless they are close to the 
transmitter. In the country, the eye is 
almost useless. When the eye tul^e is a 
6U5/6G5, replacing it with a 6E5 will 
often make the eye operate excellently. 
The 6E5 requires only about one-third 
the grid voltage of the 6U5 to close the 
eye. 

Alan Smith. 

Shaftesh}})']/, Vt, 

. . . . SILVERTONE RECORDERS 

Silvertone wire recorders fretiuently 
chatter when the wire is rewinding. To 
stop this, clean any oil or grease from 
the idler wheels, then hold a pencil 
eraser against the aluminum idler for 
a few seconds while it is running. 
Grease the idler bearings with a very 
small amount of Marfak No. 3 lubri¬ 
cant. 

Alan McFarlane, 

Aberdeen, S, D, 


radio-electronics for 



























AUTHORIZED DeWALD 

DISTRIBUTORS 





SIZE : 17 K S' j X ir 



SIZE: fi' 2 X il X 


DeWAM) NO. IJT 100 

NOTHING FINER 
MADE IN A 10 INCH 

TELEVISION RECEIVER 

Regardless of Price 
^ Chassis Illustrated Be¬ 
low 

• 27 Tubes Plus Three 
Rectifiers 

• All 13 Channels 

• 251/2 X 15 X 19" 

LIST. . *375 00 


THE HOTTEST ITEM 
OF THE YEAR 

DeWALD NO. BT-IOO 

TELEVISION CHASSIS 

COMPLETE—RE AOY TO OPERATE 
MAKES CONVERSIONS: 

• SIMPLE # FOOLPROOF 
• HIGHLY SUCCESSFUL 

SPECIAL NET PRICE 


DeWALD MODEL B-6M 

DUAL SPEED RADIO 
PHONOGRAPH COMBINATION 

• QUALITY SUPERHET RAOlO 

• FIVE TUBES PLUS RECTIFIER 

• PLAYS STANOARO RECORDS 

• PLAYS LONG PLAYING RECORDS 

LIST.>69.95 


DeWALD model B-510 

WORLD WIDE RADIO 

THREE BANOS 

• BROADCAST: 535-1650 KC 

• SHORTWAVE: 12 '2 - 63 METERS 

• FOREIGN: 63-125 METERS 

PRECISION ENGINEERED 
BEAM POWERED OUTPUT 

.*39.95 


LIST 



SIZE: r.’i « 10 X 5>i" 



DeWALD MODEL B-403 

RADIO CLOCK 

DOUBLE-UTILITY COMBINATION 
SELF-STARTING ELECTRIC CLOCK 
P.M DYNAMIC SPEAKER 
BEAM POWER OUTPUT 
IVORY. MAHOG.. MAPLE. MAROON 

LIST.*29.95 


DeWALD MODEL 8-504 

3 -WAY PORTABLE 

• BEAUTIFUL SHATTERPROOF CABINET 

• SUPERHET 4 TUBES PLUS RECTIFIER 

• INSTANTANEOUS OPERATION 

• PLAYS ON A.C. or O.C. 

• BATTERY SU PPL Y —I-67 '2 V : l-A'^V. 

• SIZE: 4 * H , X 7' 

LESS BATTERIES *29.95 


LIST, 
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FIRST TELEVISION 

OPPORTUNITY OF ITS KIND 

EVER OFFERED! 

S140.60 Worth of Components for 

/-^li30TS‘qqH 

Salefrin Uu 

All Brand New in Sealed Cartons 

Part No. Description List Price 

20L Dl—DEFLECTION YOKE . S|3.75 

201/RI—WIDTH CONTROL . |.30 

20I/R3—HORIZONTAL CONTROL .... f.40 

20I/T6—POWER TRANSFORMER 50 00 

201/XI—YOKE MOUNTING HOOD. 275 

204 LI—FILAMENT CHOKE '30 

204 T2—TRANSFORMER, vertical out-put . 900 
204 X2—VIDEO and I.F, KIT Z/;. 

208 T2—TRANSFORMER, vertical blocking . . 5.70 

208/T3—TRANSFORMER, horizontal blocking . 4.55 
2II/TI—TRANSFORMER, horizontal output 16.85 

Total List Price, *140.60 

ALL FOR COMPLETE 


FM CONDENSER & COIL KIT sOiolOOmci 

• Variable Condenser 
I • Discriminator Coil 

• Oscillator Coil 

m ^ ii •Two I.F. Coils 

— ^ • Limiter Coil 

[ • Antenna Coil 
This Kit ronlains the vitai 
parts nrfdod ti> build an I'M 
Tuner or itadio and for mod- 
erni/inK l*re-\Var I'M Sets: 
all other parts needed are 
standard. 

*4.95 

COMPLETE WITH INSTRUCTONS AND DIAGRAM 



ATTRACTIVE DEALER PRICES 

WRITE • WIRE • PHONE 
BROOKS RAOlO BIST. COOP., 80 OESEY SI., (Dept. A) NEW YORK 7, K. T. “ 


SUPERIOR r770 



VOLT-OHM MILLIAMETER 

• POCKET SIZE—3'h X 5'h «c 2' 

• SENSITIVITY — 1000 ohms per 
volt 

• CONSTANT ZERO ADJUST- 
MENT 

• 6 A.C. VOLTAGE RANGES 

(0-15 30 I5U 300 1500 3000) 

• 6 O.C. VOLTAGE RANGES 

(0*7.5 15 75 J50 750 1500) 

• 4 O.C. CURRENT RANGES 
(0-1.5 13 150 MA 0-1.5 Amps) 

• 2-RESISTANCE RANGES 

<0-500 ohms. 0-1 Megohm) 


Complete with hatterie.s. 1'est 
Leads, Instruetions and Kuar- 
antee . 


13.90 


SOLVE YOUR TELEVISION INSTALLATION 
PROBLEMS AND SAVE MONEY! 

TWIN LEAD-IN, 300 Ohms, 100 ft. $ 1.95 
" " ■’ ” 500 ft. 7.95 

1000 ft. 13.75 

CO-AX CABLE RG59U 100 ft. 5.25 

500 ft. 24.75 


PHILSON ALL-WAVE TELEVISION ANTENNA 

• All 13 Channels 

• Aluminum Construction 

• Lucite Insulation 

• 8 Foot Upright 

• List Price $25.00 

YOUR PRICE, S13.75 



DECEMBER 


948 
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FOUR-HOUR RECORDER 

Amplifier Corp. of America 
New York. N. Y. 

A long-playing version of the Twin* 
Trax Magnetape recorder, this unit has 
a continuous playing time of four hours. 
Using the same mechanism and two- 
track feature as the model described 



in the October issue of RADIO-ELEC¬ 
TRONICS (page 42). the Model 910-B 
uses 4,900-foot reels of tape. The reels 
are mounted parallel to the sides of the 
cabinet and are coupled to the driving 
mechanism in such a way that standard 
7 -inch, l-hour reels can be used on top 
of the recorder chassis. 

The 55-pound cabinet contains com¬ 
plete amplifier, power Supply, and 
Supersonic generation components. _ A 
rotary counter Is available for locating 
any selected sections of the recording. 

METAL-CASE SPEAKER 

Tarryfown Metalcraft Corp. 
Tarrytown, N. Y. 

A 4-inch Utah speaker is inclosed in 
a heavy cast-aluminum case which will 
withstand rough handling. The speaker 
has a n/j-ounce Alnico magnet and a 



voice coll of 4 ohmS impedance. A 5- 
ohm volume control is provided. Key 
slots on the rear of the case permit 
mounting the unit on a wall. 

BUS FM RECEIVER 

General Electric Co. 
Syracuse, N. Y, 

A new FM receiver, designed spe¬ 
cifically for installation in buses, will 
operate up to eight speakers. 

The set incorporates a crystal-con¬ 
trolled local oscillator and a vibrator 
power pack. Employing 10 tubes, it 
has double limiters for optimum quiet¬ 
ing. The crystal is a new desigr’, 
operating on the third mechanical mode 
and requiring a frequency multiplica¬ 
tion of only three. 

Of metal construction, the receiver 
can be mounted directly behind the 



driver's seat, under a passenger seat, 
or in any other suitable location. The 
speakers are in round metal housings 
mounted on the ceiling at intervals 
throughout the length of _ the bus. A 
matched dipole antenna is used with 
the set. and can be mounted on the bus 
in either a crosswise or lengthwise 
position. 


NOVEL MICROPHONE 

Amperlte Co., Inc. 

New York, N. Y. 

This RB velocity microphone elimi¬ 
nates the usual blasting effects pro¬ 
duced by shouting into an ordinary 
microphone. The abrupt difference in 
output caused by moving away Is also 
reduced. 

The frequency response is from 50 
to 11,000 cycles it 2 db. and the har¬ 
monic distortion is less than 1*^. Out¬ 
put level is -62 db. Angular discrimina¬ 
tion from 60 to 10.000 cycles is less 
than 5^. 

The microphone is available in high- 
and low-impedance models. Both come 
complete with a cable connector arid 
3 Switch which is hidden to prevent 
tar^pering. 

RADIO PROGRAM 
TIMERS 

Montgomery Manufacturing Co* 
Chicago, III. 

The new line of synchronous program 
timers Is particularly Suited for ac¬ 
curate control of public address radio, 
chimes, or any other system of wired 
or direct reproduction. These units can 
be set exactly for the times programs 







appearance fo other miniature stacks 
of this manufacturer. They are intended 
for use in television receivers, for recti- 



are to be Switched on and off with any 
desired interval as low as 2^2 minutes. 
As many as 288 operations per day carv 
be set on the prograrn disc. A calendar 
Switch is provided which can be set to 
silence the program through as many 
12 - or 24-hour per'ods as desired in any 
week. Thus a single operation or a full 
week's program which will be continu¬ 
ously repeated until reset can be set up 
on the timer. 

HIGH-VOLTAGE PROBES 

Precision Apparatus Co., Inc. 
Elmhurst, N. Y. 

Series TV high-voltage safety test 
probes are designed for use in con¬ 
junction with standard test sets and 
v.t.v.m.'s. Voltages up to 30,000, such 



as are used in television receivers, may 
be measured without danger to the 
serviceman. Stock tubular multipliers 
are available for use with the probes, 
eliminating the necessity for a special 
irstrument. The multipliers are placed 
within the probe. 

Safety provisions include a multi- 
channeled guard barrier, full handle- 
length internal arC-back shield which Is 
directly grounded, an external arc-back 
shield, and a shielded cable. All high- 
voltage and ground connections within 
the probe are mode with high-compres¬ 
sion contact springs. The probe head 
is made of polystyrene, the remainder 
of the instrument being constructed of 
bakellte and lucite. 

REMOTE BROADCAST 
AMPLIFIER 

Radio Corporation of America 
Camden, N. J. 

The new BN-2A portable remote am¬ 
plifier has three input gain controls and 


four input channels, the third and fourth 
being switched to one control. Because 
of excellent frequency resporise, low 
noise level, and low distortion, the 
maker recommends the amplifier for 
FM as well as AM. 

Though the unit weighs only 29 pounds 
and is only 14'A Inches long. It has a 
self-contained, 117-volt a.c. power sup¬ 
ply, as well as provision for battery 
operation. Gain of each channel is 92.5 
db. High-level mixing is used. Pro¬ 
visions for switching the amplifier out¬ 
put to a PA system as well as the line 
are included, making the amplifier suit¬ 
able for almost any remote pickup. 

S.S.S.C. SELECTOR 

General Electric Co., 
Syracuse, N. Y. 

The YRS-I 5ingle-Sideband suppressed 
carrier Selector selects either sideband 
at the receiver with simple push-button 
controls. No tuning need be done. 
Carrier drift 1$ followed, within limits, 
by means of a locked oscillator. 

Four buttons are provided: one for 
dual sideband reception with rein¬ 
forced carrier, one for normal recep- 
tionj and one for each sideband. The 
device can be uScd with any receiver 
whose I.f. frequency is approximately 
455 kc. 

LOW-COST INTERCOMS 

Operadio Manufacturing Co. 

St. Charlas, III. 

The Flexifone intercommunication sys¬ 
tem is designed for applications where 
a small, low-cost installation is needed. 
The master station will handle three 
remote stations. The housing is die-cast 
metal. 



PORTABLE SERVICE KIT 

Sylvdnia Electric Products, Inc. 

Emporium, Pa. 

The new service kit is a I7 x 11% x 
S’/j-inch fabric-covered case with tool 
pockets in the lining of the lid. Looking 
more like a small suitcase than a tool 
kit, the case will accommodate over 
75 tubes and most of the commonly 
used tools. 



HIGH-CURRENT 
RECTIFIERS 

Federal Telephone and Radio Corp. 
Clifton, N. J. 

Two new selenium rectifier stacks RS 
400 and RS 500 with current ratings of 
400 and 500 ma. respectively, have been 
developed. The rectifiers are similar in 

R / 


tying filament voltage to avoid hunn in 
high-gain tubes, and for other applica¬ 
tions where hiqh-current-capaclty recti¬ 
fiers are needed. 

BATTERY CHARGING 
PLUG 

P. R. Mallory & Co., Inc. 

Indianapolis, Indiana 

This new cigarette lighter plug is 
intended to help car owners charge 
their batteries with a minimum of ef¬ 
fort and possibility of soiling clothes. 



Made in the same shape as a standard 
dashboard lighter, the plug is connect¬ 
ed to the charger and then inserted in 
the dash lighter receptacle. Necessity 
for raising the hood and conriectinq 
clips to the battery posts is eliminated, 
saving both time and cleaning bills. 

DISPLAY TUBE TESTER 

Hickok Electrical Instrument Co. 
Cleveland, Ohio 

The 533 DM tube tester is designed 
as a merchandiser to let customers see 
for themselves the condition of their 



tubes. A 9-inch illuminated scale reads 
REPLACE. DOUBTFUL, and GOOD. 

The tester uses the dynamic mutual 
conductance circuit, and the meter 
shows ranges of 3.(X)0. 6,(XX). and 15,000 
micromhos as well as the zone rrvarkinqs 
mentioned 

POCKET-SIZE TESTER 

Superior Instruments Co. 

New York, N. Y. 

Model 770 volt-ohm-mllliammeter uses 
a 2%-accurate meter with a l-ma move¬ 
ment. Voltage is measured at 1.000 ohms 
per volt, with a.c. full-scale ranges 
from 15 to 3.000 volts. D.c. voltage 
ranges are from 7’/2 to l,5(X). Maximum 
current range is I'/j amperes, and re¬ 
sistances UP to I megohm are measured 
In two ranges. The Instrument Is ex¬ 
tremely compact, measuring V/t x 5% 
X 2*4 i-ches. It is suitable for carrying 
on outside calls. 

DfO-ELECTRONICS for 

















^[>rOMEN'S HEADQUARTERS ^4 t WORLD WJPE MAIL ORDER SERVICE i 


G9 


GENERAL ELECTRIC 150 WATT TRANSMITTER 
Cost the Government $1800.00 • Cost to You—BRAND NEW_$100.00 
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HEAT GUN 






«Sircaiiilineil pistnl khp heal inin In vixitl leil hi>u.sinK. thai 
ileliveis a pnwerfiil 2ii <-|»Mr Pt per iiitniite hlaM of hot 
air at Iftii hahrcnheif. tinlinar.v l>loMer> have small fan 
tnoNirs. hill this has a liletiiiie'luhi teateil At'-IM' niuloi of 
' j the riiRKed varuuiii eleanei type, thal produces a huiricane 
t either hot or eolil air. J'ejiect for blouiuK out dirt or 

^ dust from railio chassis, di.vintt out iKniiion s.vstems. waini- 

—^ ittR I'D carhiiretirTs. iiiiick-itryim; paint, thauinc out raitia- 

*”*'•'* "iter pipes, etc. WaniinK: Keep this away irom 
ynui wife, rtr .she will In- usuuj it to <iiy her hair liecause 
. . , . "dl do it ill imli the time ui her oiitinaiv hair drvt-r. 

I*! 0 * 0 * ‘d her usinn it to dry slockinKs or clothing. oi detiost the reirigiTaior instantly. Only 

112.!?.). Satisfaction Knaianlei-d or tnoiiey relunded il leturned picpaid witlim 5 days. 

GENERAL ELECTRIC RT-124e IS-TUBE TRANSMITTER-RECEIVER 

.uwr‘tn;K.nr'wV.Vf„rK'^^ <« 

clud ng OS.'Pa. an Aral deteeuir and oNellUiitr 7 'il? ^ u*ea lO tubes In¬ 
formers. plus a 7H7 TPA^ snH 7 PW tl. ; ! ^ * * RluB'tuned 40 Me. IP trao»- 

vxtemat euuipment when acluslid^hy m recelvri^si^ ‘y* deslimed to or era le any sort of 

for l i volt operation, powe"sumVTa not mctt^rJl s? it . Orirtnally desitued 

unit for III* AC, using any suppW capable of 400 tx* x i*is CT*' eaperimenter to connect this 

sLationsrv .ff. . .VI ^at 1.13 .Ma. The Ideal unit for uae In mobile or 

y. Instructions and 
or FM traiisinismon 
FM bntadcaal ri-ceivor, 


Jutloniry* ae’rv':?.: m' *^..s%“,ty,'’'R."dro*^V:.eV:hnre''B^d'w .deal unit 70^0.7 In '^tnle'* o? 

diaLrams supplied for running the ITT -1 a 4 H t t er license is neressar>-. Instructions and 

or recepllonr’for ui^as Tm^bl le puM c^* aSdres^Tyi 7m U transmission 

aa a Facsimille Iransmitter nr receiver, as an AmafeuT TelTliruo. ‘•^’•'Icaat r.-ce.vor. 

r!.e;77d rr‘'nrin;‘^;r^m:>17e^u“i l^r, \Trs/.To. 

all I«wer for the sA is only fV^Oo a.hmru^ah ^ ^ ’’“‘•■►‘y 



BR.%M> SEW 
FKKfH’KsVCY MKTERS 

With i.ihhratinK f'ryAtal and 
Oil 1 1 hr It t Ion (■hurt«i. A precipioij 
fretiucticy piar.danl that in use¬ 
ful for innumerable applica- 
tionn for laboratory technician, 
nervice man. amateur, and ex- 
perimenti-r at the yrive away 
price of only »7.$.00. 


RADAGER 


COMHINATIOX AUTO RAOIO-BATTERV CHARGER 

. .. .pherliMd hi ind IfMlt car r:idlo tli.if will lit priiet IcmIIv 

uiiy ear. 'rh-s,. i-.n- radios h.ive i.lciii.v ol .i|*|mm 1 plus .1 host ot 

other fe.iliiic-s th.il no oilier 1 olio le^Midh-ss of iiisf i.m on’er 
Ihiilt in h.ilteiy rliaiLrr th.ii wjll rhaiue ,i rat haitciv. The miiffiie 

..i'"!' ‘ i''"* 'I'l's III' the »: V itiptii to 1111 liut i:j av.ij|.ihlr 

III a eoinetiic lit oiith i. foi o|iei.irjnii of all eleiUii shaver or similar 
eleetrii'ai a|>|'iMuie. 

The' i.iiho is I pnwtitiil tiilic' 'oiirrlu leiisivne th.it h.i< a three 
uate; rsttidi iisev ami a vi,ii;c of i.ulio lie^iiic-ii) v .iinnl i lie at ion for in 

ile.isol setis|lon\. The ... with hiiill In hal|ri\ charter 

.ind I’""''' ’■ *' I 'ii'-ti ronipaet iipK ih.il is e.is|i\ iiotallml. 

b itiiple $39.95; Ibaler price. $37.47 each in |ois of two or moi e. 





1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER 

.No fiiissiUdily ot K.Nii! tub) ^ - dm- •H.id" or h.i,| tuhe.-c rc.i.iim: “flnrvf .0 on •lyrianiie 101 
.Vlti.Kioe p.inel and hoc m|iiiI io . 1111 - on tin- niaiket in .iii 1 m-..i. ime , . . Lai -e p.." im'.r 
I?'*"!! • lii‘hvnhu] -ockeis tor .ill tiito- h,sc. tvp.-v “ 

Iicviliijiiy dline .ill |iics, m rium,. tiihi-' lo l.c t.-sred re„.ii tile ss ,.t o| cletmnis 

shi'tls or iHic iis oM e.oh ImliMcin.il >«iticiit ol .ill loi’Kil. o(i,it .iml riiiiii.itiire tubes inrlu lim; ( 
as w*'ll as ,d] bilhot le-oioi-. .Name of the ri.it ion.illy known nmiini.n tun r witliheld Ikiuisc 

Model ”C*' -.'-‘toiunu fnnit rounfi r i m- . 

Model “P" 1 liiinisome hatid-riihlied portahle ease... 

Ihillt ill toll cliari willi i-iilier of ..hovc $5.00 extr.i. 


$49.95 


nifli new- 0 fill) socket to hindlc 

ill lilt III I mill- di \) ]ii]iiit, Ills 

• Imi.ime (c'feis 01 oiln-r 01 im.iiv mii'^ston tester^. 

, . . I’jlibt I'.-d roll 1 oiiii o . ,1,. a- w.ll .1- ,1 itol 

fc-M . ■ volts to 117 loll. . 11,1 l<|ll|•l<ll> swijrflitl- 
II.O lllbi b.is, . . Indll-itts L'.is l•.|Ul■nt .llxl ijelifU 

"Id e;!:;^]c. ni.ij.lc c>e .iml voIl.i-e nvulaTor lubes 
nr st'cii.tl luiie otlei. 

.. $ 49.95 

. 54.9' 


TERRIFIC VALUE- 
PORTABLE ELECTRIC DRILL 

(Sold at less than estoblished factory price so we cannot mention brand name.) 
t?Mly $211.95 (Mtiiiniieil with .laeuhs (leiiM-ii Chuck aad Key. 

.\ui an interiiuipiit duly dri 1 hut a full dy.e riigKe.l Pm*! 

Must ennveiiietit type swiich. n ituial -iip liaiidle. and balance like a sl.X'Shooler. 
I'reeisioii eut qeais turbine l\|ie 1110111 : 1 : hluwei I'Mia lunj: hiiishes. 

No stallinc under luavlr-t p e*'ure hecaii-e of l■l>worful II 11 \oti ,\i'-I>C motor and 
Itiulliple hull (liriisi heurhij;. 

nther hearhms .self-alifining Mfeihne-tuhrli atlm: Chrysler (lilile type. 

.Made for touBlirst year-in an I ye ir-oul seivi.c in IMant or.. jidjs. 

AUiazinn perpetual factory yiuraiilee .issure.s you of a lifetime of iiniihle-free use. 
i>*Vo deposit (Ml C.t).I). s. F'ltl! refund If returned pre|>uh| wltlihi (he days. 




■ VACUUM TUBE VOLT-OHM-CAPACITY METER 

Tiatc are re fi-jt ares mpu-. I i|.t ^ ihls ill i.iirriiex 

^ instri|ii<riit Hum in ms --< 11:1 iisitninii-it -- the lUAfk*- 
rijrardhss |>r pri.r It nas .l»-sii.»: l riot only to niei-( 
pr. ..ill mid.tii^s l|,| I h„ . ..nil „ljiit 3 l 1: to fiHiii. 

\t tir -I ii^Ml lun.ille low j.iirv nf this |irreis|on In 
^t-i'inrllt it- stlnail |,| |.| ] , 1 , „r m-m,. sh'th ihi-l 1. 

I I't'*'-" ll'.tlf of Hi. "■■■11 ln«>k" hi ti.-isiiriiiR . :|iRieiit. 

I* !r j fi-.'. nf tl«- iiiuiiV fiaiiiKs of Ills ouistindinj; 
Hi'tt-r. 

■■■ 1 md,. i.isy to read, merer 

* I Id hiilui.e r*ni.ts fi n t,| |ibii V (Input resist. 
.J' hiwh 1 Mcu'Iiiii l-r .iiltl 

A- ■( \c lui rar. fi ti j .. v (No dry dKc 

rn-tid-jr iis- ■=! : -i.w th jisii. ,iy of this \ \t- 

1 I \l TI UI ■ \ ClI.rXIPTP in. 

* ■" It 0 'i-!j. n s ft:-, Ill ,,| . J lOi.n me^ihms 

♦ 4 ('jlMeliv ridfc.s ... to ^ 1 . Ml |. 

♦ \ ri- ..■■•ti-r r-- .- f ,r I .lUi-, [ nu- CM liseriminaiors 

* l"l.t|iip risfsiiir liiiilc . 1 . 1.1 

★ ! Mi:l thii-li limrd ii".i>l ijt-.c. 

This outstanding development of one of (he leading manu¬ 
facturers of test euuipment costs only $39.95 complete 
with all leads, as illustrated 


Sensational Value in 

AC-DC Pocket Tester 

Tills analyzer, fealuiliik' a seiisitirc 
repiilsn.ii type meter housed in a 
hakelite case, reiiresents the .ulmiiia 
tidii td” 15 years arhIevi-iiiriK hi the 
hist nitiieiit lU-bl hy a laij:i- eoiiip.iny 
speci.ilizirig in electiouie test v'diiib- 
meni. 

S pcei flea ti oil. of iho .AC-HC .Model 
\ oil t Jlirii - .Mill iainiiieler: 

.\C Vole U 25. r.O. 12'.. 2511 
DC V(dt^ II 2ri.5u.125.2M) 

.Mllliaiiipeies .\C |i lo .*,fi 
I><‘ .Milliauipi-res e fo 5ii 
<Hinis Full .'-teale IllU.iimi 
Ohms Cj-nler S. ale- 2imi 
rapacity—.U.) to 15 .Mfd. 

T. 1 I. 1 I Frirc. prepai.l ali.vwhete In the C.'s.x S7.00 

piepaM lackiti*: Hm AC operate,I r,im:es of ali.ne, $5.50 

7'*"’, Mipcilieteio,lvne receiver TTiai 

h...iMii.w''- The idlia iii.Hlern circuit uses Hie hilesl t.vpe8 
(4 tiihe.s iiiHinlitijr . iiiiiil.iHiie dA-C. s. Itiaulifii) .liassis ami ahi 
niinutu cabinet. riih.»s .iriil scluni.ii]. siipplhii '$14.95 _ 

.'V" '‘'‘"'"i '« I he Ita.h.i ll.imllK.ik in 

litiiitnl time only. $1.49_ 

L 't. It' 1 «■•^er In.licab.i Mm ilbi 

<'rp( n.inplete with all tubes ami p.iw.-r Ml|ddy. Ihis te|e-..i.piu)' 
''r...rTi 1^' «''l'‘'I*t>c<l with a .tplaeli.ilde cdihraled 

‘•“•hlitu.Je eontlols .itid rvvii video illpul^, 

Uitest typ,- I'M Sp4.,ker in .1 fiiMy-eml.. hlaek cr.i.kle tlnlshd 

iiiet.il 1 .ihuii r This vpe ik« r ijti I e.ise iii.iich (■omtiiiiiiiiMl ion. reeeivets 
Liul In ail'iititHi I" ike peileei iiii«-i)'<>ni reinuie si.uloti- dm 



prico 


$4.50 


COMPRESSED AIR INSTANTLY, Anywhere!! 

l:iliU' A.r r'om|.ii‘ss<,r :.iiil , .,, 1 , ... ,,i.. .... , . . 


I*"i l:iiiU' A.r r'om|.ii‘ss<,r .-.nil 
life! line tiil,ri.-al..d l>:ill.|u-;.i-,iu 
"11 sh..fi. Ceiixnat fle^.rii inr. m 
III air «iirn|.Tensors. PATENTED 


el iin II 


Ilk. Iluj'i;. d]\' l.iitii Ilf lie'.i iiiaten.ils 
I'l-iuu: isul :.nr| .ni itii|.ti<f h.iumI mi. on li.>.-.f mir 
It,lies v:ilv«- tis.iilile. Mu> m"-l •-"uuuon f.iiiti 

a.r .riu.K.* 'v-itm iiii-iims.-^ .‘itM-ieiii'v tc.-- 

Di.il a.i' <>iit|iiii I- tmi<-]i ;:r.s'.ier tli.m ili.u 

'‘Tnh 

l. sv 111 .,11 tiiiiuu.. I ..tu.'v ciimiitel" w-rili 1 no lli 

itiv.'ti. lit :.ll)>%vs sfi.iiii; , ,f (jiii|>iit pn'sstire ai a'lv 

V be m.-i 1 iu.'iiii.><t. Wdiks fr.,ni jmv 1 i n.p. ..1. 

, ilisiMiiM-i.-iiits. ii.se< l tcidrs. aiuie:.! ini' or 


mrt..Te 


IT-Ilrk . 

•dtl.ouKli lii uer lit. ar 
wtiicri wilt aulomatte.i 
for 'iii.ivimr p.-unt-. 
vviKj it.'Kural j-as. niMa 1 


rt.o C. 


IT lire'. 


.. *'•'» ... .Is,: 



HufTalo Radio Supply 
219*221 (ieneNe^ Street 
HufTalo 3, New York 

Please send ]‘J49- Hark'aiii Calnli.i:. 
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BUFFALO R ADIO SUPPLY^ 119-151 G^netcc St., Dept.RE'IZ BUFFALO 3, N, Y 


DECEMBER. 1948 
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hallicrafters 

' P 
P 


:. 62 / 


■le 

>r 



Commwnicofiona - typ* 

Broadcast R«c»iv«r (ilighlly 

540 KC to no MC Higher W»it 

ffocfciai) 


• For diBi'riniifialinp Htitenrrs vii 
al) wave bands (FM/ VM) . . . who 
appreciate the thrill of superior |Mr- 
fornianee . . . ssitli high-fidelity audio 
. . , who want a few extra controls 
hut not too many. 

All "SWl/’ version of our famous 
iSX-42. Two stages HF. three stages 
IF amplification1 i tubes plus 
Hcrtifier and \oUagc Uegulalor. See 
it at vour hx-al llalticraflers dealer. 


fbe hallicrafters CO. 

44r01 W. FIFTH AVENUE 
CHICAGO 24, ILLINOIS 


H'eodphone BAR'GAtNS 


Type HS23—8000; ohm imped- 
once, highly sensitive . . . light¬ 
weight only 9 o:. Lcother cov¬ 
ered jpring steel odjustoble 
hoodbond. 12' cord with PL5-t 
plug ottoched ot side out of 
woy. Jock ond rubber cord sup¬ 
plied to extend length to 5'/j 
feet. Removoble rubber cor 
cushions. Brond New—$1350 
Voluc. 

Stk. No. 17437 4*5 

SPECIAL PER PAIR 

Type HS30—SOOO ohm impedonce. Smoll 
yet highly sensitive. Built on heonng oid 

principle with cor fitting soft rubber 

cushions ottoched to receivers . . . shut 
out outside noise. Comfortobic, light 

metol bond easily shopcs to contour of 
hcod. Supplied complete os illustroted 
with 6 toot cord ond PL55 plug, shirt 
clip ond motching tronsformer for 8C00 
ohm impedonce. Very populor for con¬ 
version to mikes, telephone sets, mimo- 
turc Crystol sets ond oil oround hcod- 
phonc use. Brond New.. A Terrific Volue! 
No. 17A-t20X. Cl 

Per Poir. ^ 


5BP4 CATHODE RAY TUBE $2.95 


Hos 5” white screen. Quality moke individuolly boxed 
in cushioned corton. Brond New, Perfect, Guaronteed. 

No. 36T206, $2.95 

SPECIAL EACH 




ORDER NOW from this od—include postage. 


thuiiitutii Kox 


^ Pleaae desiijn for we a 32-wc re¬ 
ed rcr usiuff a a -Volt i y(i}fs}ortt\er for 
nlomiuf power and a nehninfn-rectitier 
fi-sitpplij.^C. T. ir., Jerscif Cifp, -V- d. 

A, 'I’he feceiver shown in the diagram 
hi^rh <lue to the regenerative 

6L7 r.f. statre. If operation o.t‘ the reg:en- 
eration control does not make the set 
oscillate, reverse the connec'tions of L3. 
The J0,000-ohm r.f. control acts as the 
volume control. 


H-F RECEIVER 

At 32 nic it may or may not be neces¬ 
sary to ground the lower end ot the 
primary LI. Reception may be improved 
hy connecting: both ends of it to a doub¬ 
let antenna. 

For 32-mc operation, L2 and L4 con- 
sist of 10 turns of No. I I solid-copper 
wire on a 1 V 4 -inch-diameter form. The 
primaries LI and L3 are five turns ot 
No. IS enameled wire interwound with 
the secondaries. 


FREE—the big NEW B-A Cotolog No. A9t. 132 poges o^ 
putstonding Volues. Write if you hove not received it. 




I17VAC 



C,CI GANGED lOiiuf EACH SECTION - ROTORS 
INSULATED FROM CHASSIS AND DIAL 


^ PHOTOFLASH UNIT 

•J 

^ Phase show we how to haild on 
electronic phofotlosh for phoioprophic 
work. If should operate on either hot¬ 
ter ies or 117-volt hottse current. — R, H. 

AJanesville^ Wis, 


A. The photollash unit diaKrammed 
operates on 117 volts a,c. or 4 volts d.c. 
Position 2 of the four-^anK selector 
switch permits chargrin^ the batteries 
from the house cunent. Two small 2- 
volt storag:e cells should be used. 


If only battery operation is desired, 
leave out the grang: switch and use a 
s.p.s.t. on-otf switch. 

The batteries and power supply can 
be mounted in an insulated metal carry¬ 
ing case with hamlle and shoulder strap, 
and the flash lamp in the conventional- 
type holder and reflector, A three-wire 
cable is needed between the flash unit 
and the power supply. He sure that the 
hiRh-voltaKe lead is insulated for at 
least 5 kv for satety. 


^ ‘-40-50/2.5KVAC 

3.3MEG/2Wt2) 



i 4V COIL-DC n 



AMGLO 

4flR4X^ 

’ tMEG 



2rt 


FLASH 


LAMP 


PBSW 


SI S2 S3,S4 • 4CIRCUIT 3 POSITION SW 
I II7V AC line OPERATION 

2- BATTERY CHARGING 

3- OPERATION 


t0f2‘f4MCC£e 
RAMUS CITY «. MISSOURI 


BC-455 CONVERSION 

^ I have a sarplas PC-455-B 'leceivet 
which / ivant to use on 10 wders. 
Please tell we how to rewind the roils.- - 
SJ l -P., Yakiwa, Wash. 

A. First remove all wire trom the 
antenna eoil and substitute six turns 
of No, 18 enameled wire. Space the 
winding: the full lenj;th ot the form. 
Remove all wire except the last layer 
from the plate coil of the 12SK7 r.f. 
tube. This should leave about nine turns. 
Remove all wive from the 12K 8 con¬ 


verter sijjnal jirid coil (the one con¬ 
nected to the grid cap of the tube) 
and rewind with live turns ot No, 18 
enameled. Space it the full length of 
the form. 

The coil connected to the first arid of 
the 12 K 8 is left as is. The coil to which 
it is coupled sltould be unwound and 
replaced with five turns of Xo. 18 
enameled, unspaced. 

From each .section of the main tun¬ 
ing capacitor remove all rotor plates 
except two in each line. Leave the two 
rig-ht-hand !)laies (as viewed from the 
rear) on each section intact. 

RADIO-ELECTRONICS for 
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CAPITOL RADIO ENGINEERING INSTITUTE — P/oneer /n Radio Engineering Instruction Since 1927 


RADIO SERVICEMEN! 

Train with one of 
America's 
Foremost 
Technical 
Institutes 


Practical New Home Study Course 
Teaches You to Install & Service 

TELEVISION and 
FM RECEIVERS 


CAPITOL RADIO ENGINEERING INSTITUTE 

16th A Park Road. N. W.. Dept. 5128, Washlnetoe 10, D. C. 

G«ntlt>m«n : 

• ^‘^**^.***’’^ complelt* (letaibi of your riwi..,. study course* 
JM Pelevin Ion HMc] FM Servicintf. I nm nttHchini; a brief rcniime 
of my experience, cducntion and present poaition. 

NAMK _ 


STREET ^ _ 5 

ZONE STATE __ I 

□ I AM ENTITLED TO TRAINING UNDER C. I. BILL. ^ S 


I F* 1KLKVISION installation and lepair is over 
your head, before many months roll by you’ll 
be as obsolete as a variable jjrid leak or a 201-A tube! 
The shop without (]ualified FM or TV repairmen 
might as well close up and sell apples . . . because 
the repair l)usiness will go to the men with abilitv 
to do a seientihe servicing job on EVERY KIND 
of receiver. The most conservative estimates in¬ 
dicate that about 800.000 TV sets will be produced 
this year—and experts tell us that within 4 or 5 
years there'll he some 11.000,000 in use. F:\I bgurcs 
are eciually impressive: there will l>e 4,000,000 more 
radios with FM as we enter 1049. 

TluM-e are thousands of good radio repaii men 
who don’t know a l)lanking pedestal fiom a kine¬ 
scope. For tliem, and foi- the man with limited 
experience who has leal ambition and inlierent 
ability, CREI’s new practical course in Television 
and FM Servicing can mean security and increased 
income^ The course was developed by the experi¬ 
enced educators and technical men wlio have made 
CUE I famous for home study and residence school 
radio-electronic training. It is designed to teach 
wliat you need to know to install and repair T\’ 
and FM sets. It won’t make you a television 
engineer—it won’t inake you a million dollars ovei- 
niglit. But it will give you s.ysteniatic methods for 
F -TV installation and maintenance; knowledge 
of TV fundamentals; lessons in basic radio math, 
meters, lenses and mirrors, inductive coupling and 
condenseis at ultra-high frer|uencies; practical ap¬ 
plication of resonant circuits; T\ tubes; FM receiver 
alignment. TV antennae; picture synchronization; 
1 \ ti'ouhle-shooting—aind much more. 

Begin Training Now At Home 

Put the knowledge you gain from each lesson to 
work immediately. The course has been tested— 
and proved in the field. It’s intenselv practical 
designed lor one purpose: to help a good radioman 
become a gooil TV-FM serviceman. Get complete 
details now. 




RADIO SERVICE DIVISION OF 

CAPITOL RADIO 
ENOINEERING INSTITUTE 

Ati Arrmiitv^I Tvi:}mivid InsUlufp 
Dept. 5128, 16th & Park Rood, N. W., Washington 10, D. C. 

Branch Offices: N. Y. 7. 170 Broadxniy; Sun Francisco 2, 760 Market St. 

DECEMBER. 1948 


CRiJ Tralnitv^ i att Help 

You Earn More Money 
Faster Because It Asstttnes 
Yon Already Know 
Rad lo FtuuUnnentals 
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IS THE COST! 



I 

for the SENSATIONAL-NEW>IMPROVEO 

10 INCH 

TELEVISION KIT 

Complete with new built-in pretuned and 
aliened )3 Channel tuner, all parts and easy 
step>hy-step instructions and schematics. 

$89.50 less tubes 

Kit. complete with all tubes .$149,50 

Specially desiijned cabinet for kit , . . . 25,00 

All amazing value! Evm a beKlimt-r can asstmhir 
tjf llu'si- fbu-. new innircvcd Icli-visiuii khs. 1 xrs the 
lu-w 13 rhaiiiwi llitUT, iirewlri-d ami faetury allKne<l 
fw the entire lelrvisUsi spt'rlrtlin. IHcli fimiUty parts 
amt exei'lleiit rlreiilt assure perfeit m-rfiirniame. cir¬ 
cuit ilesinneil by outstamlinB T.V. HiKimt rs. t unlains 
IIF sliijte. oscnialor ami mixer. Uses iumv . i-ollss 
uroviilitu! inaxluiuiu gain ami picliiie iti-tlnil iiu’. smiml 
rweptimi is hljrh tpiality FM for yrars of listeniriR 
pleasure. 

Same Quality and features for 7 KIT Kti 

complete, less tubes . • • *59.50 

Complete, with tubes . "-50 

Specially designed cabinet f^ ,7" kit 50 

This kit can be used with Sylvania iO HP4 10^ pic¬ 
ture tube without modifleations. 

7" and 10" KITS AVAILABLE FOR IMMEDIATE 
DELIVERY FROM STOCK! 


The New 
Model B 45 
Battery 
Operated 


SIGNAL 

GENERATOR 



for seirlclnir AM. 

KM ami Television 
HcceiVers. R.F. fre- 
inieiu'ie.s friHU l">o 
KlIiH-yrles T<* 50 

MeKJicyeles (i:.i» Ke. 
to 1J..*> Me. on I'lin- 
4lainenl.ils amt fimn 
11 Mr. to TpiI .Mr. on Ilaiiinuilrs >. C«*mi>lrt«' wl^ 

>rlf rotilali'inl bat* $27.75 


sliirl.l»-l trvi l.'.ul. 
Ii>iie> aiul instrurtioiis 


NET. 


The New Model TC-SO 

TUBE 
AND SET 
TESTER 

A romnlete lahnratorv. 
all purpose test-in¬ 
strument. tills versa¬ 
tile combination tube 
and set tester wiil ac¬ 
curately test all up- 
to-date designed 
tubes. The multi¬ 
meter section affords 
many necessary meas¬ 
urements for every- 

1 * day’s service work. 

Tlie New Model Tc-Tdi Tube and S.t Tester rom- 
binrs Seven in.«lriinients. P.tW.. A.f \ .. I i i -M-A., 
iihiiis. Output Meter. Peribrl Melei .old fiibe fj'/''/*'’; 
riill ii-ab* iireiiraeV to 2'<. I.nuli h Ue.nlinj; onOI> 
ami It.Mi seale for lotuilo! lidie.. Olj*olrseem•• reduced 
to ahsohite iiiliiiiiiiui). Simple .ttid ouiek i.adttiB rliarls 
for tulle trsihiB, Multimeter .serilon affords most pop¬ 
ular everyday* nieasiirenients, 

Mo.iel Tt'-"Ul Tidie iiiui Set Te*lrr n».el.tte< oil Jilt 120 
Volts III) eyeles A t*. Housed In a slnnly tieauliful 
hortabir. baud-ridibed eahinrt. roiuiilete with lest 
leads, tidie charts anil all detailed, op^atim! i^ 
clriietiiHis. 539.50 

Size 8* X 1014" X r." .NET 

IMMEDIATE DELIVERY FROM STOCK 



All orders Ailed same day received 


mdAvpoUian io. 
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Transmission Lines 


By ROBERT C. PAINE 


A TRANS MISSION line conveys 
power or communication sig¬ 
nals from one point to another. 
It may be electrically “long” or 
“short.” The “length” depends on the 
frequency and the wave length. At a 
l)ower-line frequency of 60 cycles per 
second a wave length is approximately 
300,000,000 60, or 5,000,000 meters long, 
roughly 3,000 miles. A radio frequency 
of 100 kc has a wave length of 3,000 
meters. 

The effects of reflection of waves be¬ 
gin to he barely noticeable on lines .01 
wave length long and may become seri¬ 
ous as Va wave length is approached. 
So it may lie said that a transmission 
line begins to be “long” when it is over 
.01 wave length. 

At 10 kc a line would have to be over 
300 meters long, nearly a quarter of a 
mile, before reflection effects could be 
noticed at all. So we see that at audio 
frequencies a line must be very long in¬ 
deed to he a “long line,” At 10 me, how¬ 
ever, a transmission line starts to be 
“long” when over 0.3 meter, although 
serious standing waves would not occur 
until it approached a length of about 6 
meters. At 100 me, in the middle of 
the new FM band, ,01 wave length is 
only 3 cm, not much over an inch. 

But in the ultra-high region, the 
merest scrap of wire becomes a “long 
line.” So with greater activity on the 
higher frequencies, reflection liccomes 
very important. 

If the line is not properly terminated, 
electromagnetic waves are reflected 
from the distant end. The returning 
waves meet the waves from the gene¬ 
rator in such a way as to add up at some 
points and subtract at others. This re¬ 
sults in fixed iioints of high and low 
voltage and high and low current which 
are known as fiiamUng wave ft, (Reflec¬ 
tion also occurs on short lines, but there 
is so little difference in jihase between 
the outgoing and reflected waves that 
standing waves are negligible.) 

Standing waves can be kept low or 
eliminated by projier line terminations 
and impedance-matching methods. 
Standing waves are harmful because 
they result in power losses due to heavy 
currents at certain points, which heat 
the conductors, and high voltages at 
other points, which increase the losses 
in the insulation. These standing-wave 
voltages can become high enough to 
break down the insulation. 

Where standing waves exist, the im¬ 
pedance of the load as seen by the gen¬ 
erator at the input end of the line va¬ 
ries with frequency and the length of 
the line. This interferes with proper 
loading of the generator. The load im- 
jiedance should equal that of the gen- 
^ erator at all times for greatest power 


transfer. The impedance of a receiver 
should match that of the antenna, as 
seen at the input end of the transmis¬ 
sion line, to get the greatest signal. 

The conductors of a transmission line 
actually form a wave guide on which 
energy exists in the form of a traveling 
electromagnetic field. The electromag¬ 
netic field consists of an electric field 
between the conductors and a magnetic 
field encircling them. These fields extend 
indefinitely out into space; a portion of 
them is shown in Fig. 1. The solid lines 
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• wire 

Fig, I—End view of line and fields around it. 

represent the magnetic field and the 
dashed lines the electric field. The line 
wires are shown in cross section. 

On a line terminated by an open cir- 
cait the fnagnetic field collapses on 
reaching the open end of the wires, 
since the current flow is interruiited at 
that point. This sudden collapse of the 
fiehl iiroduces a reflected voltage wave 
of such jiolarity as to add to the initial 
wave, causing a natjctmam of voltage at 
the end of the line. 

On a liiK terminated by a short rir¬ 
on it, the ( tecfric field collapses on reach¬ 
ing the end, since there can be no volt¬ 
age across the short circuit. This pro¬ 
duces a reflecte<l current wave in such 
a direction as to add to the initial cui- 
rent, causing a ntaxininm of current at 
the end of the line. 

Fig. 2 shows the reflected waves of 
voltage (solid line) and current (dashed 
line) on an open-circuited line 13/18 
wave length or 260 degrees long (one 
wave length is 360 electrical degrees). 
The current is zero at the open end of 
the line B, but the voltage is maximum 
there. At a quarter wave length (or 90 
degrees) from the open end, the cur¬ 
rent is maximum and the voltage zero 
(for a no-loss line). At the generator 
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end of the line, the voltage is relatively 
low. 

The effect of this length of line is to 
increase the voltage at the output to a 
much greater value than that at the in¬ 
put end, much as a tuned circuit (coil 
and condenser) multiplies voltage. 

However, on a line with I’eflections, 
there may be several points at which 
maximum voltage appears, such as at 
A and B in Fig 2. 

Fig, 3 shows a short-cii’cuited line of 
the same length. Here the current is at 
a maximum and the voltage zei’o at the 
shorted end. This line results in an out¬ 
put eun*ent much greater than that at 
the input end. There is only a slight 
multiplication of the input voltage at 
the voltage peaks, since the input is 
connected at a point near a voltage 
peak. As shown, the input voltage of 
Fig, 3 is higher than in Fig, 2. yet the 
voltage peaks are of the same height. 

Reflection of waves at the end of the 
line can be understooil more easily by 
thinking of familiar l<»w-frcf]uency cir¬ 
cuits, In the open-circuited line, consider 
the somewhat similar case of a coil in 
which current is flowing, with energy 
stored in the surrounding magnetic 
lield. When the circuit is broken, col¬ 
lapse of the magnetic field cau.ses en¬ 
ergy to reappear as a momentarily in¬ 
creased voltage of a polarity which 
tends to cause current to flow in the 
same direction as befoie the circuit was 
broken, often causing a spark. Auto¬ 
mobile ignition coils use this principle. 
As a parallel to the example of the 
short-circuited line, consider the two 
charged plates of a condenser, in which 
energy is stored in the electric field. 
When the charged plates are connected 
together, the electi’ic field collapses. Its 
energy reappears in the magnetic field 
of the current which fl<iws momentarily 
from the positive to the negative plate. 
(One type of niagnetizer for permanent 



1 ___ 

2—Voltage and current on an open line. 

magnets is based on this principle; it 
causes a very high current to flow for 
an instant by the discharge of large 
condensers.) 

When the transmission line is termi¬ 
nated by a load of any kind, the energy 
of both the elect!*ic and magnetic fields 
traveling toward the load is partially or 
wholly absorbed and dissipated in the 
load. The percentage of absorption de¬ 
pends upon the load impedance. On a 
line terminated by pine capacitive or 
inductive reactance, no energy can be 
al)S()rbed by the load; but energy from 
the electric field can »k* momentaiily 
stored in a eapacitan e, ami energy 
from the magnetic field can be monieii- 
tai-ily stored in an inductance. Since 
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this energy is almost instantly returned 
to the line, the wave is complctclv re¬ 
flected. 

The reflected wave can have any 
phase relation to the incident generated 
wave, depending on the type of termi¬ 
nating impedance, with different cor¬ 
responding jiatterns of standing waves 
in which voltage and current maxima 
may occur at other points than those 
shown in Figs, 2 and 3. 

To understand how standing waves 
can be eliminated, imagine a uniform 
transmission line extending to infinity. 
On such a line outgoing waves would 
never reach the distant end so there 
could he no reflection and no standing 
waves, The input voltage would have a 
constant ratio to the input current for 
any particular type of line. This ratio 
is a measure of input impedance be¬ 
cause Z::=E,I. Should .sections be suc¬ 
cessively cut off the input end, the same 
impedance would appear at each new 
input end. 

This is because the impedance of a 
transmission line is controlled by two 
factors—the inductance of the conduc¬ 
tors, and the capacitance lietween them. 
Both these increase with increasing line 
length—but the increasing inductance 
i)irrr(tsc8 the reactance of the line, while 
the increasing capacitance dvereases it. 
So if (for example) the impedance of a 
3-miIe line were measured in three suc¬ 
cessive 1-mile sections, then the whole 
line measured, the foui* impedances 
would he the same. The whole line has 
the same impedance as a part of it. 
This impedance is known both as the 
lie rail re (literally “repea ting^^) im¬ 
pedance and also the characteristic or 
snr(jr impedance, j 

Although such an infinite line is im- i 
possible, any uniform line can be term¬ 
inated in a certain load impedance 
which eliminates standing waves and 
gives a constant input impedance re¬ 
gardless of line length. The line would 
appear at its input to be the same as 
an infinite line, and the impedance seen 
would he equal to its characteristic. 

The characteristic impedance is usual¬ 
ly designated Zo. This imi)edance—for 
low-loss radio transmission lines—is 
practically pure resistance, so it is some¬ 
times designated R.,, If a line is termi¬ 
nated in its characteristic impedance, 
the energy of the electromagnetic wave 
is completely absorbed by the load and 
no reflection takes place, : 

The input impedance of any trans- [ 
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I"i9' 3—Voltage and current on shorted line. 

mission line is deteiinined by the ratio 
of input voltage to input current. The 
input V(dlagc shown in Fig, 2 is low 
and the current high, showing that the 
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Something the SOUND 
MEN have been looking for 
for a long time 



MODEL lO-P 

A beautiful chrome plated flush 
mounting grille to accommo¬ 
date a 6, 7 or 8" speaker 

Write for literature 

WRIGHT 

Inc. 

2234 University Ave, 

St, Paul 4, Minn. 


•Are You Training For Television?-! 


Now TV ro<>riv»'r 11,1110111 
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ARE YOU A P/AL JOCICEy7 

# 


ro ''rid«** your tuning 
I Croftimon AUT-0> 
WiHi AUT-O-LOK 


FM‘AM TUNER RC>8. Features automatic fre¬ 
quency control, most revolutionary develop¬ 
ment in FM desijcn —entirely eliminates 
drift and multiple tuninit responses. Nine 
shielded miniature tubes plus rectifier in¬ 
clude double limiter and tuned RF staice in 
both FM and AM. Low-impedance loop, 
enabling flexibility in mountinjt. provides 
low-noise AM reception. Rear socket pro¬ 
vides easy access to 6.3-vott AC and excep¬ 
tionally well-filtered DC for supplying ex¬ 
ternal pre amplifiers, additional pilot lights, 
etc. Controls include separate bass, treble 
and switch positions for phonograph and 


television audio inputs. Polished chrome 
chassis. Audio cable, escutch^n, decals, 
antennae, and detailed installation instruc¬ 
tions furnished. 

MI-FIOELITY MWPUFIERRC-2. High-impedance 
i nput; 12 watts output at I % distortion. Taps: 
4,6. 8. 19. 900 ohms. 69 db gain, including 
inverse feedback. Uniform frequency re¬ 
sponse from 20 to 20.000 cycles up to 8 
watts output. Hum 69 db below rated out¬ 
put. Tubes: 6J9. 6SN7. (2) 6V6. 5Y3. Dur¬ 
able polished chrome chassis. 


Sold by Better Distributors. Write for Circular "B** 
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nput impedance is low. But in Fig. 3 the 
nput voltage is high and the current 
low, indicating a high input impedance 
for the same length of line but with a 
iifferent termination. By selecting 
engths between 180 and 270 degrees, the 
mpedance of either the open line of Fig. 
2 or the shorted line of Fig. 3 may be 
made to vary from a very low to a very 
^ligh value, the impedance of the open 
line being greatest at 180, and that of 
the shorted line at 270 (or 90) degrees. 

When a transmission line is termi- 


by means of some of the various charts 
available*. 

The characteristic impedance of air- 
spaced parallel-wire lines depends on the 
diameter d of the wires and the center- 
to-center distance D between them. Zo in 
ohms = 276 logi.i 2D/d. Values of Zo for 
various sizes of wire and spacing are 
shown in Fig. 4. For concentric lines 
(air-spaced), Zo = 138 logic D/d, where 
d is the diameter of the inner conductor 
and D is the inner diameter of the outer 
conductor or sheath. Values for va- 


nated by any impedance other than its 
characteristic one, its input impedance 
varies with the length of the line and 
the frequency. The formulas are rather 
complex. So it is generally more con¬ 
venient to calculate input impedance 


rious ratios are shown in Fig. 5. 

There are many types of transmis¬ 
sion lines. Parallel wires supported by 

♦ Robert C. Paine. '‘Graphical Solution of Voltage 
and Current Distribution and Impedance of 
Transmission Lines," Froceeding^ Nov. 

2944, p. 686. 
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insulators are used where relatively 
high impedance is desired. A ribbon type 
consisting of two parallel wires spaced 
by a flexible dielectric is used for lower 
impedances. These lines have standard¬ 
ized values such as 75, 150, and 300 
ohms. Parallel lines are subject to some 
extent to interfering external voltages. 
Co-axial lines are much more completely 
shielded from interference by the outer 
conductor. Common impedance values 
for the solid-dielectric co-axial lines are 
52 and 75 ohms. 

The conductors of parallel lines are 


-800 



—200 —- 1 ——• t~i-m 

1 2 3 4 9 6 7 8 9 10 

SPACING IN INCHES ( 0 ) 

Pig. 4 —Impedance values of parallel lines. 


balanced to ground; the conductors of 
co-axial lines are unbalanced. When co¬ 
axial lines are connected to parallel 
lines or balanced loads, it is necessary 
to take special measures to maintain 
balance. In transmission lines where 
the conductors are separated by a con¬ 
tinuous dielectric other than air, the 
speed of transmitted waves becomes 
somewhat less than that in air and the 
wave length is from 59r to 209 ^^ less. 
The correct values are furnished by the 
various manufacturers. 

There are various methods of match¬ 
ing the impedance of the load to the 
line to eliminate or reduce standing 



waves. There are also circuits in which 
standing waves can be useful. These 
will be discussed in subsequent articles. 

radio-electronics for 
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Friends or relntlves nre protiably v^ondering to give YOU this Christmas. Then 

ly not drop a hint that nothing would please you more than Ghirardi Radio-Elec- 
»nic training course books? They'll .-inireciate the suggestion—and you'll appreciate the 
oks every day ol your lile. what finer gilt could you ever hone to receive than these 
ant training books that make it easy as A-B-C to learn basic Radio-Electronics and 
troubleshoot add repair all kinds of radio anil electronic eguiument? And why not 
ve these big books tor Christmas to your friends who are Interested in radio? 


MOW’D YOU LIKE TO GET|n 

these famous Ohirardi Training Course Books 

3 FOR CHRISTMAS? 


BEGINNERS! LEARN BASIC 
RABIO-ELECTRONICS 

as fast as you can read! 

No ntalter what phase of Radio or 
Fleclrooic work yoirU like to specialize 
in, you’ll need the basic training 
Ghirardi's • lb-. 972-pA»fe RADIO 
I’HYSTCS COURSE hook Kivos. 
More people hrtve {gotten their start 
from this ^riaiit liook than any other 
book or course! Dn a survey amonfJ 
hundreds of radio *^ervice experts. 
entJineers. instnn tors. elc., 9 out of 
10 sail! that tJhi rarili’s RADIO 
PHYSICS COURSn thi> finest, 
easiest - to - understand Radio - Elec¬ 
tronic Training Course on the niar- 
ket. And you buy it for only $5 for 
the coniidetc course—on a inoncy- 
lack Kuarantee liosis ! 

36 COURSES IN ONE! 

radio 1*)IY«ICS COfUjsR is espe- 
rially written hu : m -uuly whlumt an 
in.*itriii't«r. Notliiior is nndtleil ot ron- 
ili-riseil. Stun ini: wlllt ' Th<>i"'-‘:li. i-;isih - 
Iituh-rsutoil f: :*f ’ ’t ir.n ‘ " it in Itasir 
l.liHtrh-liy. Ih l.-K<k !;;r you J*? >0' 

lUi-p tliron;:li tin- -ftir (hid of hasir 
Ih^i.il-^lci-m Aitnally. KAlHO 

I’HVSirs t nt usl*; y>m (he 

• K ,{ti n-juphtf ..-nrM'.- If one biK nuik. 
If hrokiM Into xttiut- .»ih 1 S‘»lil a.'i a 
Sfci'-s of yixiM iciiacil il a> a 

halTitn it # V'"' h 

all .11 ■ ’ Vi>ii leaiti ix fayt as you 

r:::: ' il. .'^uOji'i-fs that sri-lu liiuhl.v 

nm.i: ^ti 1 in otlii'C ri»iirs.i s are tiiaiio 
•ryst.ll pll'iii linlli ill (XI :»llil hy ovvl 
.OS clr.ir idi'ti'it-N and <I iL'ratns. .Mall 
«i — tiHtay. Ih-tiii iiihct. yini don't ic- 
tually il^k a .e- iH It In 1>\V i;.\- 
*MI\.\'riO.N jniLK'V ntHTIiCi’S YOU 
FULLY1 


LEARN FAST! 
LEARN R(fiNT! 


LEARN TO REPAIR RABIOS 
THIS FAST, EASY WAY! 

You ilon't have to he an cxiuMt to make ordi- 
naty repairs in 4 RADIOS OUT OF 5! You 
don't nee<l a lot of hitrh-price<j test equipTiient! 

Every receiver has its '‘weak” spots that Rive 
trouble first. Uhirardi has compiled case histories 
of these eonimon trouldes into a liip 744-page 
RADIO TROURLESliOOTEK S IIANDROOK- 
When you want to repair a set. just look up its 
make jlikI model number. 4 times out of 5 the book 
tells you what the trouble is and exactly how to fix 
it with a few simple tools. It’s a service short cut that 
really works. The liook pays for itself in time saved 
THE* FIRST TIME YOU USE IT. Smart servicemen 
use it on every job. 

DO TWO JOBS ... IN THE TIME 
NORMALLY REQUIRED FOR ONE! 

ItNDlO TROUUI.ESHOOTERS HANDROOK tells you 
what to -lo and exactly how to do it in repairing practically 
every radio nmdcl in use today. And that ‘ just the l>e- 
Kinuinir- D contains the most comtdete. genuinely help¬ 
ful Tube Chfrt you've ever seen. Dozens of pages contain 
l-F alignment peaks for ever 20.000 ftliperhets and data on 
1-1' transformer irmibles, Hundi-Oils of adriitional paves con¬ 
tain tables, graphs, rharts and service information to^ help 
you npair any radii* ever nmde e:i.sier. AND TWICE AS 
FAST! You get the complete, manual-si/.e book for only $5. 
See money-saving olTer below ; 


Let this 

“AUTOMATIC 

TEACHER" 

show you exactly 
how lo repair 
OVER 480 0 
RADIO MODELS 

Fix Radios Without 
Costly Test 
Equipment 


Get a complete PROFESSIONAL 
RABID SERVICE TRAINING 


Makes the 
hard jobs easy 
to do! 

Train.s Ynu Scientifi¬ 
cally fur All Phases «f 
Radio-Klectmiiic Serv¬ 
ice. 


At Home Without An Instructor 

Cihirnrdi*!( famous 130fl-paPe WODEI^N 
RADIO SKHVlClNC is a ix»mpleto. 1-volume 
course in PRDPtsSlON A L» service methoils 
nf the kind that open d.Mtrs to big money oP- 
portnniiie-; whii-h only sriont ilically-trained 
men can grasp. It shows h.iw to avi.id guess¬ 
work by analy/.ing radio and other el«tranic 
circtiits l>y professinnal niethotis. Explains how 
all basic tyi»e.s of railio test instninients work. 
Tells when, why. where and exactly how to 
use them. Shows hi*w to irnuhleshoot both' 
circuits and complete eciuipmenl : how to make 
repairs and replacements; how Li analyze 
components- even how to run a successful 
radio service business of your own. 

Trouble Shooting Instruments 
and repair 

MODERN RADIO SERVICING is in¬ 
valuable as a "re fresher" course for men al 
ready in the radio service busine.ss -ami it's 
worth its weight in gold to .service begintiers! 
Everything is explained so clearly it can 
easily be understooil at home without an in- 
tnictor. 700 clear illustrations and 720 Self- 
Test Review Questions speed up learning. 
Onlv $.^ for the big -1 lb. hook—on our lO-DAY 
FRKi: EXAMINATION ori'ER. See monc.v- 
saving offer in coupon. 


V 




MONEY SAVING 
SPECIAL OFFER! 

Let Ghirardi’s RADIO TROUBLESHOOTER’S 
HANDBOOK save you lime and money on 
common service jobs. Let his MODERN 
RADIO SERVICING train yon for professional 
vice work of ail kinds! Gel BOTH big 
books for only $9.50 ($10.50 for¬ 
eign.) See Money-Saving Offer 
^ in coupon. 


tO-DAYS’ FREE EXAMINAUON COUPCN 


Dept. RE-128, Murray Hill Books, Inc. 

232 Madison Ave., Now York 16, N. Y. 

Sft-tiil mo tlio hoffks Hieckfd holuw fi>r 10 ilnys' c.N.Triiio.'Ltiou mi aj>i>rf>\;il. In 
10 I will (‘itlicr pa.v fw Ihu hooks iilin :i Few terns intstaro. or reUini then: 

<* ycHi III*. i' paiil on rash oiilurs; stune return privilege.) < Kooks sent 

on up|iio\.i) i' I'.S .V. only/ 

□ RADIO PHYSICS COURSE, $5 ($:*.:*« oiKst.le U.S ) 

□ MODERN RADIO SERVICING. S5 -■■ u\e U.S.) 

RADIO 1 ROUBLESHOOTER'S HANDBOOK. S3 l$,7.50 oittsido U.K.) 

□ MONEY SAVING COMBINATION. K.rtli .Mmleiti lUMto Servicing ati.l Itndlo 
'Ironlilesliootri's II. uiPnx-k. only .’iO.Dti for the two iSl0..’>0 oiit.-^ido U.S.) 




City :utd iCiino 


DECEMBER, 1948 
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AliscelliiiiY 


LfolariC 


HEARING AID MIN¬ 
IATURE PARTS!! 

B 0 M E CONDUCTION 
RECEIVER — I aNiinjs 
:iki \iUi;iltiiK .riiia- 
tui<* >y|M- 

M;iki-s cMH-lli-iii I'll low iir 
Miniattirv S|n nk< i ; or 
rniiiaif Miki ^■la^lic 

ImUSill}:. I'l' X -kj' X 

2.95 
4 for 9.95 
HEARING AlO AMPLI¬ 
FIER ASSEMBLY . . . 
V a r N II III I II li I- l.vjio 
. I ■ K I . ■ 11M aki* .t 
Ki il V,.g| l-.Hktt Uacllo. 

aililiiit; <itil;i lun* . <-ri ..V 
i»r {ilii'irr Kfaily 
wlri-il tniiiialiii •• <*otiijni 
tifiilji iiii-liiilf li niiitiiiL- 
il X- I I'M Ikh-. 

1 li o k ). mil put I I'iins., 
sxvilrh. Ii'si.'lntik. ilHl- 
il>-U>»'i.. ell' l'<iii||il(>tO 
with Sriii-iiialii hiaKrailis 
till- IhiililiiiK .1 - or 1! 

Iiil*.- S. 1 l.ij<>i lull. \ 

\ X 

" w I. m: M s 9 
ONLY 

MINIATURE ALNICD V 
MAGNETIC PHONE 
UNIT Hi fllility. tin- 
n>i* with :iIhi\i' lli.irlii;' 
Ai»l .\m|iljilii iv l*M ot 
nil:HV Sluak.i. .\Iakc< 
SrMisjli\»* Mauiii‘lii- in L'pii- 
fiir* .Miki -h (M» . ‘i" 

I k i ll .39 

"OUNCER- OUTPUT 
TRANSFORMER . v*. ’ x 
I l.i'■ liUllll IlM ippiMi 
diMiitli- |iriiiiat> m voicr 
.oil. Kxii’linu with lii.li'> 
I'liivei I.MtlP 

etr.) 49 

12 for 5.00 
3:1 AUDIO TRANS 
FORMER IM rcsi^I 
siio 7IHMI III ! itifiirally 

- \ I-'h" X l‘:“ 

69c—2 for 1.25 

RCA VICTOR POWER 
TRANSFORMER for 
liioilrl- li I £i2 or 

r.‘ I•|l*lli»•lll..^ .$5.95 

'till.:' w : lh< 
MINIATURE SOCKET 
MTG. PLATES I or iritK. 
liiiiii SlK■kl'l^ .’.1 tahiliiltl 
I it «c holp. 

ea. .03—10 for .23 
TUBE CARTONS 
Plain White 
iMiiiiatiiiu (I" sn. X 1*’/' 
Ivr liMt .98 

i:T sl/c (M,- i. X vV 

1*1^ mo .1.25 

.Mi'iiiiiiii (m" sM. X 4';” 

r 1 Hill . 1.49 

Lirut* sij. X .'i") IVt 

IlM* .1.79 

RECORDING PARTS 

specials:; rm i i:i:- 

m*iit>i.\«: MOTi»i: 

llia\> hn.v. IIOV. 'ill 
Vr'Ii - Slirtil at iiiir 

f. I U IIIK r.\ IM. Mt hl.^c 
u):i iHiiM.\<; X rr..\Y- 
i:.\iMC. sii. X 

T.I".- HO'MI uhlr. Mll)4. til.|l® 
.V iiiiuoiimi tlrlve \v|it>c!. 
Sim-. Ui. 4 OC 

0 \u& . "t.yj 


/ion 






/ 




IMM'. .^loiiinu .1 
GUILLK A.M* 
lUeiall; 

iihUK. wl. 10 II 


RADIO-AMPLIFIER 
STEEL CAB.NETS 

Tl haiidoMiic til nil I - ip'll' 

hliicr will u- . itif.v 4tl,v 
liAlHO or Kl.l i TIili.VM 
jKUi’T AMIM.II'li;ii IkiU 

Ki; .'<rpiM.v TKsr Kui-r.. 

M i: i» 1 r A L .\iM*.\u.\ ri .s 
■ --i" \ 1^4’ . ;;listeO- rHK»lMII M 
IDK TUl.M. .M.iriiie «r<*.v wrinkle itiijifli. 

. J 1 10' ' Kiihher •miiuiu'I fert, 

BRAND NEW—ONLY 59 


LEOTONE 



FOR 


BIG NEWS 

RADIOMEN! ELECTRICI 


6 TUBE chassis 
aiiovo caPiiii’i. C'ailinUi I 
filalod nil 

imsr. hoiPM i-Mt. .-^hiiir. ui 

ti ll>K. . , HOC 

complete foundation 

KIT OF CABINET & 
CHASSIS l.OA 

MORE TUBES AT 
NEW LOW PRICES!! 

STOCK UP NOW at iif 
In Sil<^ oiT li^it IVrfetl 
eitiidil ion. 11 r .\ It N 
TICK I* KOli -nt IL\VS: 
I'lisealed 



! STUDENTS' 

AVI, 

6i{r>. 

:i!» :: 8t. s:-' ' 

fiK:. iM X 

Cash in 

Novi — 

= 11 . 

78 l.\:. IIA'-.. 

Repair all 

types 


'Yi. \;, III::. 

of Electrical An- 

•i 

♦iT.’i, fio.'. 

III iaticos. 

Molors 

i;.i'.. 

:K>' < 1. , es.\7. 

&. many 

other 

i:.'<l *7 

kSIIT, usk;. «KT. 

popular 

• items 


7 08. 7Y1. 12SK'7. 

Mith the 

ncM 

ii»s.i: 
50 U5 

or 49 ^ 


LEOTONE 

UTILITY 

TESTER” 

Here IS a PROF¬ 
ITABLE fertile 
Meld you can EN 
TER NOW witti 
tester of this 
kind. TROUBLE¬ 
SHOOTING AND 
repair MADE 
EASY ON; 

toasters 

IRONS 

REFRIGERATORS 
HEATERS 
AIR CONDITION 
ERS 

shavers 

WASHING 

MACHINES 

VACUUM 

CLEANERS 


M.\; 

FEATURES: 


MOTORS OF EVERY TYPE 

.\c 2.". \ nc Voiis to. 


o-50.0i*(* 


► A; 250; Cur- 


l*t 


'll 

inane 


1 1 llaiiKC -SelcH-llun. 

• liicltmirial f;in lype meier. Uuimeilly con- 
ih Hl-Tornue Movetticiit fnr superior 


FORCED BY POP¬ 
ULAR DEMAND.. 
We bring you again 
LEOTONE'S SEN¬ 
SATIONAL 
"JUMBO RADIO PARTS 
ASSORTMENT” 

BEATS ’EM ALU 

I III a c I n p — 17 n i.L 
l*OU\OS of pliolre new 
mil (lisitianiIfM* Kudin and 
KIpi'lnHiic jiurls - roilF. 
.•'^ewkeU. Wire. Tnms- 
loiiuprs. Ilaidwari-. .'^peak 
rr .\rresiorle« Ttesismr.';. 
rinidi-nsers, eir.. etr. All 
ih.'.ie and .Ml I II .MUKI 
(shpe. itf. 21 9 QC 

Ills.) for only.. 


t*‘*t: llcRl»lOi>.. Line Cords, 

rield Coils. Swlirlies. Cmili'ClR. cti'.. eir. 

• IlsrclIciK I HOI Hl.ll-SIUKiTEIthisiantly locating 
.•^hoils. <*|ieiis ami finiuinls. 

* Wil! iniHraic: H xi-i*s'.i\ i- Leakage, Blown l uses, Line 
Voltajfe, AC or l*C Current, etr. 

The LEOTONE UTILITY TESTER comes roiuideie wllti test 
Icails auii It »-t'.ilunr nstrurlIons. Ilottsed ' a blaric 
( tvi. kli I. --P -tci'l (lortaliie ra»e wlili liln ■ — 

ii'l. M»\\ OM V . 1 9 QK 

Shippiiii} wt. 5 Ids. * ^ 

III Kit For(ii^>casy to assemhle. i-oiiiPletc w llh h *iruclton- 
liM V 11 4S 



CHECK FREE 
SUPPLEMENTS 
DESIRED 

□ "RECORDING 
PARTS i AC- 
CESSOKIES” 

□ ‘•ALNICD MAG¬ 
NETS' 

□ "H EARING AID 
&. MINIATURE 
PARTS■ 

□ "RADIO & ELEC¬ 
TRONIC SUP¬ 
PLIES' 

□ "GEARS.SHAFtS 
& PULLEYS’* 


WIRE RECORD-PLAY 
BACK HEAD -I’recisilnn 
liiiilt Triple-Cnil (record, 
playback, erase*. I pin 
pln«-iii tyj»p. .Moulded 
hakelile hoil-ins (1'," x 
1" X %”) accuralely ' V ‘ 
Kfoorcii for iiiaxltiuim '• 
dclily & sciisitirhy. Knr 
rcplaccnicni or jC QC 
new application 


DON'T BUY 

i/ Altnyf/ef/c TAPE RECORDER 


UNTIL 


■ you find out about the remarkable new in- « 
I strument that DOUBLES your playing time-— * 
I cuts your tape costs in HALF! Write today • 
I for technical literature. • 

I 


AmplifiIer Corp. or America 


398-10 Broadway New York 13, N.Y. 


□ NO SURPLUS! 

nationally advertised tubes 


60P/o OM MORE 
OZ4 .BS 

iva . 

12SA7 . . .SI 

12.SK7 . . -ei 

12SQ7 . . .54 


iNDtVtOUALLy 
. .es i2itA«; 

. .SI 1JAT6 

. .45 .»jW I 


BOXED 
. . .6B 
. . .59 

.45 
.65 


OFF list. 

;t.>Ui . 

501.6 . 

S.-iZi 

i2Bi:r> . . __ _ 

SOO'o OFF ON all OTHEM TYPES 
STANDARD BRAND CUARANTCCD REPAIR PARTS 

COnd. 20.20 MM. I50V'. Rir^P niountinir ...... .49 

Cond. 10-10 Mfd. 450 V. 2f) Mfd. 23V F.1’.79 

Resistor Kit. lOO Asstd. t ;» to l W.itt. U.M.A. I.B9 

Sapphire mono Neeillc. LLsi $2.30 .22 

Dial cord. SO' Spool. Hiuiu-st «uality . 59 

PLUS many more items, get on our MAILING 
LIST NOW! 20a'a DEPOSIT REQUIRED WITH C.O.O. 
ORDERS. 

JAV#^F f^ADlO DISTRIBUTING CO. 

■ Wfci HOLLYWOOD 28, CALIFORNIA 


R.\dio Electronics brings you iho 
latest new; from all brandies t»l‘ the 
in cl ustrv. 


NEW BATTERY HAS LONG LIFE 

A dry liattery (le\’eIo))etI by National 
Cailion Company lor use in hearing 
aids will give satisfacloiy service thrc*c 
times as long as a standard cell of tlie 
same weight. The new Kveready 1005-1% 
hearing-aid A-cell, like other battcM-ies, 
needs oxygen to neulralijce the liydrogeii 
which would otherwise collect on its 
cai’bon electrode. Howevm-. the I005-K, 



gelatinized 

ELECTROLYTE 


ZINC 


AIR SPACE 
WAX seal 

bottom 

PLATE (-; 


OXYGEN FROM 
AIR ENTERS 
HERE 


-(♦) CONTACT 


PLASTIC 

CASE 


CARBON 

LUNG 


instead of using oxygen-liberating man¬ 
ganese dioxide—a depolarizer—diaws 
its oxygen from the air. The large 
space taken in the ordinary cell by the 
manganese dioxide is thus free in the 
new unit to liold a largei- sup))Iy of 
active cliemicals. 

What allows the battery to draw its 
oxygen from the air is its peculiar “in- 
side-out” construction. Most flashlight 
cells have a zinc casing with a carlion 
rod up the middle. The 1005-K has, as 
the diagram shows, a zinc core between 
two plates of porous caibon. The cai*- 
bon plates are placed against openings 
in the sides of the ease. In inaiiufac- 
ture a strip of adhesive tape covers the 
windows. Before use. the Iniyer peels 
otF the tape. 

At present the cell is being made only 
for use as an A-battery in hearing aids. 
Hciwevei-. other sizes and styles will be 
marketed when uses are found. An at¬ 
tribute of the cell which may make it 
esi)ecially valuable is the constancy of 
its voltage during its life. 

TV SET ADS MISLEADING 

T\ set advertising is sometimes 
misleading, according to a statement by 
Raymond IT Willson, operating niana- 
gei- of the National Better Hu.siness 
Bureau in a bulletin issued recently'. 

The Buieaii has received numerous 
complaints that .^ome sets advertised 
“rei'civing all channels” actually will 
not leceive the high-freipiency stations 
at all. or if they do, reception is poor. 

The Bureau recommended that the 
number of channels which can be re¬ 
ceived should be clearly stated in all 
aflvertisiiig unless the receiver will 
actually receive all 12. It also said that 
installation chaiges should be fully and 
collectly stated in all adveitisirig mate- 
lial. 


RADIO-ELECTRONICS for 
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CROSS POINTER 
INOICATOR 

Dual 0-200 microaiiiip. mmtnieni 
in y casr. Kaih iiiovenx’ni 
liroii^lit (•til 10 U’tin reci-pta<-)i' 
ul tear. OtUiii.llv ust><l CC CA 
in 11.S l•l|lJ)|ltnl ni. .NfW 


DYNAMOTORS 


INSTRUCTION MANUALS 

ur SUV Mr :{II’ . .$i.25 

sr|( J.XI .SI.25 Mark II . 1.00 

2A Eqpt. 1.00 sr It '.us. 1.00 

SX-32 . 1.00 

VIBRATORS 

TU 1210. 12 vdc. j»lii .$1.20 

0.\K \- U(;75. 21 32 \iU‘. 7 Pin .. 1.10 

Mai, 'lyiM- (;r.3ir 12 vile. 3 pin . 1.25 

M:.!. 'IVi.e r 12 vilc. 4 pin . 1.15 

Ita.liaait VII2. *» I»r. r. pin 'iMel.il . 1.40 

Mfrs. iiiiantities lit all t>p«' availalile. 

XMTR TUNING UNITS 

For RC «I0: Tl' 48 (2.j-:5 me): Tl' 47 (2-2..'’> inr>; 

Tr .’IH 18 12 m< ). Ilach . .$1.75 

i-nr Ur 22;{AX Tl' 17 (2 .’t nn ): 'R' IS 12 i.5 

mel. Ka. h .$1.95 

Rr .300-A. .\nti'iin.T l.oailiip: iinil fr.r Rl 27.' A: 

nr 101 . . $2.75 

0 >«“elii»ii cetiimie rapaeilur. lo 4*:ii nimr. 400 ulr. 
oriKinally iisetl fur rolliim .^UT-13 xmti.$ .69 


Type 

BO 77KM 

PE 73 
DM 21 
DM 2ICX 
DM 25 
DM 28R 
DM 33 
DM 42 


PE 55 
PE 86 
PE Ifll 


Input Output Radio 

Volts Amps Volts Amps Set 

14 40 IIIUU .3r»0 RI* 191 


12 

2S 

13/26 


InOu 

23.*. 

23.'. 

251) 


540 


BD AR 93 
23350 
3'.Xm 4:»M 
2A .0515 
R-lP park 

•N—New. 


2S 

12/21 

12 


19 

3.3 
i.i; 

2.3 
1.25 
7 

46 

lu::0 
2 K 

2.', 50u 

250 
4U0 
8(111 
Ar 
37.5 
2X5 

5(10 
275 
.500 

LN—Uke New 


1.2.5 

12 . 1 !/ 


3.25 

1.75 

1.2 

4/2 

9.4 


.3511 Mr 375 
.1(1111 Mr 31J 
.(Kio ur :ii 2 

.0.5(1 Ml* ,3(;7 
.07(1 Mr 3IX 
.2r*ii ur 4.5ii 
.111* srlt r.iit! 
.05(1 

.PHI S(’U 2i:. 
.0611 ur 36 
.135 sat 515 

||21I 

1.12 

.150 

.U7.5 A UN 1 

.ii>;ii 

.05U 

.11(1 Mark II 

.050 


Price* 

$20.(10 N 
$1 l.iiO U.\ 
$21.50 .\ 
$3.15 UN 
$3.15 N 
$2 111 I.N 
$ s .75 N 
$.'..*•11 N 
>6..-.11 l.\ 


$5.25 UX 
$3.95 N 
$5.25 N 


$1.95 N 
$3,511 X 
$3.50 N 
$3.95 N 

$9.95 N 



BAND PASS FILTER 

(5 70473. Sharp band Pass 
pcakiil at 7(10 cps. Band- 
uiilth: 65(1 c-yrles at 2i) dh. 
Drum frcNii peak. Iligh-tO- 
liiuli luiiHilance. Can bo 
pliiutpsi Itilo ’plionc output (4 
fur Kixul results. (NitiS 
HJi liM.M. New with C2 25 
.iu-uit diagram.. 


great tube values 


SCR 610 M-IO METER PORTABLE/ 
MOBILE RIG 

SCR OlO ponat.lc tr*n>miHcr-n>erlvcr. 27 to ;»H,0 
me. rrystal eMiiin.lltsl. ukiok CM fnr t'Olrient o|>or- 
ation. Vnit of Xmlr-iT\r Bf 659 ami 

IM.wOr .suppl.V I'K 97 . . . «il'Cr.nmK ^ ^ 
from 6 or 12 vile. sliKhily u-e^l. 525 00 
exoetteiit roii.lPloM. xtalv 


INVERTERS 

PE 206-A: Input: 28 VDr (a 38 amp. Output: 80 viiUs 
Ifv .5(111 \nlt-aiiiiK^. Smo eyeli->. lii-laiiil. Xew. ctHiiPlcte wi(h 

eiii-l»M-<l relay, illui. instruiiiun liook .$12.50 

PE 218: liiinit: 25-28 VlX' 92 amps Output: 115 volts 
(g'15un \vlt-aiu|is. 3X(U5U0 cyrlel. -VeM. Hettii. Sealed. $49.95 


ROTARY BEAM CONTACTOR 
ASSEMBLY 

6 Itea^'y duty Coniact RiiiUs. 19 " wiilo. nt's’ diam, 
mout'ted nn Iow.Iok* form with (.oannu to tit 
dtam ahafl. An exrellent unit fur feoilintf that new 
l>eani. Farh rliit; in Proufrht out ii. a >cparatc pin. 
New . SS.45 ea. 

VFO KIT FOR 80 METERS 

ArC-s. Xmir M.O. partH and nrrnits for that new 
VKO-exclter. Kit ronslsta of (he roUuwniK: tt6U29 
M.O. Cod; 1 S 5632 tuiunir e« nctenser: 1 r 41190 
liarldioK cap; I S ARC-3 XmiP. setu-inalic. ConipleO' 
kit .»2.75 


3(' U.S. ARMY SIGNAL CORPS 
RADIO MASTS 

Cuniplete sK fiw the erection of .■» full flat top antenna. 
Of ruKKi-<l blyniiild eoiistruction leU-scopiiig into 3 len- 
fool seclimts for snwaKf ami transport at i<a». A per- 
liTt Mi-up for gelling out. Supplieil iumpliie: 2 c«m- 
plctH masts. Iiardware. sliipplng i-rale. SliippiiiK wt. 
apptox. 30tl Ihs. Sig Corps C3Q 50 nor c^f 
»2.\289-223-A. New . per 5CT 


AUTOMATIC CODE EQUIPMENT 

Tape Mtillers tMrHlroyl. TP XDO. 110-120 t. 

AC DC ... $12.50 ea. 

TAPK RlUDtJKS: t.McEllroy) T<} 815. eompletc $3.50 ea, 

TAPE I^IOPS: for TC-X ami TtMl . . $1.00 

CODE TAPE, blank paper, 8" roUa. 11/16* wide Per roll $.50 


Ol-A 

1B24 

IMS 

1N5 

1T4 . . 

2C21 

2C22 

2J21-A 

2J22 

2J26 . 

2i27 

2J3S 

2i32 . 

2J3S 

2J39 

2JS5 

3J31 

2X2 B79 

3A4 

3BP1 

3C24 

3C30 

3D6 . . ■ 

3CP1 SI.. 
3D21.A 
3DP1 . ■ 

3EP1 . . • 
3FP7 . . 
3GP1 . 
3Q5 

9BP1 . . . 
5BP4 . 
SCPl 
5FP7 . 
5JP2 

5J30 . . . 

GAC7 . . . 
6G 

6J6 . . . 

6K7 .... 

6L6GA . . 
6SC7 . . . 
65L7 


.69 
.69 
29.OC 
25.00 
29.00 
25.00 
25.OC 
25.00 
25.0C 
25 OC 
25.00 
95 00 
6C 
.69 
2.25 
.60 
.70 
.79 
3.90 

1.50 
2.29 

2.95 
1.20 
3.90 

.79 

1.20 

4.95 
3.75 

3.50 
B.OO 

39.50 

1.00 

2.00 

1.00 

.55 

1.00 

.70 

1 . 00 ! 


6V6GT 

!7C4 

7E5 

7ce 

lOY 

12A6 

12GP7 

12K8Y . 

125F7 

12SR7 

156 

2BD7 

30 (Spec) 

45 ISp<ec>. 

39 44 . . 

35 51 

227A 

225 

26M.A . . . 
2S5-A . . . 
417A . . 

530 ... 

931 
532 . 

559 

562 . . 

619 . . . . 

703- A 

704- A 

705- A 
707.B 

7 14 AY . . 
719-B . 

720BY 
720CY 
721.A . 
723-A ■ . 
724B 

724. D 

725. A 

726. A 
BOO 

iaoi-A 


.791804 
.00 815 
kOC 836 
,72 837 


843 . . . . 

860 . . . . 

861 . . . . 

874 . . . . 

876 . . . . 

889R . . . 

1005 

1613 . . 

1619 . . . 

1624 

1629 . . . 

1961 

8012 . . . 
9002 . . . 

9004 . , . 

9006 . . . 

CCQ 72.. 
«F 90. . . 
F-127 . . . 


9.95 
2.50 
I.IS 

1.95 
.99 

15.00 

40.00 

1.95 

4.95 
78.50 

.35 

.95 

.21 

.85 

.35 

5.00 

3.95 
.65 
.4 7 


FC 


258A. 165.00 
271 . 40.00 


FC 
GL 562 
GL 623. 
GL 697. 
NIL 100 . 
QX 99 . . 
QK 60 . 
QX 61.. 
QX 62 


75.00 

75.00 

75.00 

60.00 

65.00 

65.00 

65.00 

65.00 


15.00 

8CA 

932* 

.69 

12.00 

V8 

91 . . 

1.00 

50.00 

VX 

130 . . 

1.29 

50.00 

|VR 

135 . . 

1.25 

3.60 

VR 

137. , 

1.25 

12.51 

vu 

120. 

l.OL 

1.75 

vu 

134. . 

l.OC 

2.5C 

.WL532 

4.75 

25.00 

'WN 

150. 

3.00 

15.00 

WT 

260. . 

5.00 


2.25 f With caedy. 
I.IC.* Photocell. 


131-C 
Liberty St. 
New York 7, N.Y. 


All merchAndlsB lUGranteed. MgII ordors promptly filled, 
^nd Money Order or Check. Shipping 


.. All prices, F.O.B. New York City. 

charges sent C.O.D* 


COMMUNICATIONS EQUIPMENT CO. 

MANUFACTURERS QUANTITIES AVAILABLE 


PHONE 

DIGBY 

9-4124 



TUBES! TUBES! 

ICA Keorod — — Toni-Sol — MBl^umiil Union Hoyl^O* “ fUko — Hgtren 


TUBES! 


ELECTRIC PORTABLE PHONOGRAPH 


Ii«.t[!> ■!•(( - ( .1 

: w ut 

\ii|I-IlIIpi 

ria^s 

1: iul ii 

lt)i .-Mr 


'■ iiMh 

M - II li 1 :t]>i iik< 1. 

n .. .. 

• ; ! 1 


S.lf Ma.it HIT :i.<i 

• llml. 

f 1.1 lY 

t■l■k^p|• 

^i/t lr-\i3-\-'.' 

IJxt I' - 

$ll’l-. 


NET PRICE 



$15.95 

LOTS OF THREE 



$14.95 


SPECIAL PURPOSE 
RADIO TUBES 


IB22 

.. ..$ 4.95 

26D7 

1 u 

3B24 

1 95 

:-7Ju 

7 k'l 

3BPI 

2 911 

?ii 1 a 

4.91 

3HP7 

J-.k!' 

7ii ■ i 

... i.b.1 

5API 

B.td 

S7L. . 


5CP7 

l.•l.!l:3 

Inl-d 

.11 

5JP4 

■L.^t.l 

£4^1 

.'11 

7BP7 

ji!.IJLl 

VT.52 

.'Ji 

I2GP7 

LIf.U'i 

211 

.'Jj 


SPEAKERS 

4* P.M. Speaker ... 51.25 

5* P.M. Speaker. 1.25 

6* P.M. Speaker. ...... .1.98 

SPECIAL! 

VOLUME CONTROL 

’/a mcD with switch.. 3 for 99c 

TERMS: 25«b with Order- 
Balance C.O.D.—F.O.B, Chicago 
Prices Subject to Change 
Without Notice 

Notice: Minimum Order $2.00 


TYPE 

PRICE 

TYPC 

PRICE 

0A4G 

..$ .96 

IT5GT .. 

96 

niA 

.60 

IV ... 

.H' 

nY4 

1.72 

2A3 . 

1 1^ 

D24 

.80 

2A4G 

l.l^ 

IA3 

.80 

2AS 

.8l> 

IA4P 

1 40 

2A6 


IA5GT 

.65 

2B7 

.III 

I AC 

1.15 

2X2 

l.l.'i 

IA7GT 

. .72 

3A4 

.72 

IB4P 

. 1 40 

3B7 1291 

.96 

IBS 25S 

1 15 

3D6 1299 


IC5GT 

.80 

304 

til 

IC6 

. I 15 

3Q5GT 

.Ki 

li:7 

1 1" 

?S4 


ID5GP 

1.40 

JR4GY 

I.IS 

ID7G 

1 15 

■:T4 

1.10 

ID8GP 

1.40 

■.U4G 


IE5GP 

l.-S: 

SV4G 


IE7GT 

1 40 

5X4G 

.W 

! r* 

.M. 

5Y3GT 

.IS 

i-fm: 


5Y4G 

.M 

It II 

1.40 

5Z3 


■ 414 

.96 

5Z4 

V>i 

IG5G 

94. 

6A3 

.HI 

IG6GT 

nf. 

6A4 LA 

I.I.h 

IH4G 

.80 

6A6 


IHSGT 

.60 

6A7 

7? 

IHCG 

1 15 

6A8GT 

.72 

tihG 

96 

6AB7 

1 M 

iLq 

72 

6AC7 

Mi 

ILA4 

96 

6AD7G 

I.I; 

ILA6 

96 

6AF6G 

.'IL 

ILB4 . 

.96 

GAGS 


ILC5 

.FK 

6AG7 

I.I- 

ILD5 

LK- 

6AK5 

.9fi 

ILG5 

• '-li- 

tiALS 

. .72 

ILE3 

M- 

6aU 

Sii 

ILH4 


HAilf . 

.80 

ILN5 

.96 

6ATG .. 

. 54 

IN5GT 

. 72 

6B4G 

. .SO 

IN>I 

. . .72 

6B7 

1.15 

IP5GT 

.80 

6B8G 

. 1 15 

IQ5GT 

.W 

r;r4 

.«n 

iR4 .... 

-M 

i;r5 

411 

IPS . 

.. . .77 

i!i:6 

.72 

IS4 

.85 

hMHi;; 

1.15 

IS5 

.65 

bDb . . 

. .60 

IT4 ... 

.72 

6E5 . .. 

.. dIO 


TYPE 

PRICE 

type price 

TYPE 

PRICE 

TYPE 

PRICE 

6F5GT 

60 

6X5GT 

.54 

12K8 .. 

.65 

36 

.. .96 

GF6 

72 

6Y6G 

85 

I2SA7GT 

.65 

37 

. ,65 

6F6G 

.60 

6Z7G 

1.40 

I2SC7 

.80 

38 

. .80 

GF7 

1 IS 

6ZY5G . . 

.80 

I2SF5 

.65 

39 44 ... 

. .96 

GF8G 

. 1 15 

7A4 

.65 

I2SF7 . 

.72 

40 

. .80 

6G6G 

96 

7^5 . 

65 

I2SG7 

.72 

41 

. .60 

6H6.GT 

60 

7 Air ... 

.65 

12SH7 

80 

42 

. .69 

6J5.GT . 

. . .54 

7A 7 . 

65 

I2SJ7 

60 

45 

. .60 

6J6 

96 

7At. ... 

.65 

I2SK7GT 

60 

45Z3 

. . .65 

6J7 

.72 

7Eri . . 

63 

I2SL7GT 

.85 

45ZSGT 

.65 

r.K6GT 

54 


65 

I2SN7GT 

.80 

46 

.96 

6K7.G 

60 

78^^ 

65 

I2SQ7GT 

.60 

47 

. . .85 

6K8 

.85 

;b7 

63 

I2SR7 

80 

48 

1 .40 

6L5G 

96 

■M - , . 

65 

I2Z3 

.96 

50 

1 .40 

6L6GA 

1 15 

JCj 

.65 

l2Z5tGZ5) 

. I.IS 

50 A 5 

JO 

0L7 

1 15 

7C& . 

.65 

I4A4 

.96 

5005 

.12 

6N7 

.85 

7C7 . . . ■ 

65 

I4A7 

.80 

3flL6GT 

.60 

6P5GT 

.80 

?En 

.63 

I4B6 

.80 

50X6 

.HO 

6Q7 

72 

7E7 

.80 

I4C7 

. .80 

50Y6GT 

.H5 

6R7 

96 

7F7 

JO 

14H7 

.80 

53 

.96 

6RSGT 

.65 

7Fft 

.96 

I4J7 

. .96 

56 


6S7 

, .96 

71:7 . ■ 

9f. 

I4N7 

.96 

57 . . 

.72 

6SA7.GT 

.60 

7HT 

.72 

1407 . 

. . .80 

70L7GT . 

. 1.12 

6S8GT 

.85 

J7J 

96 

I4R7 

80 

7IA .. . 

. .72 

ld<B7-Y 

.85 

7K7 

96 

14 W7 

.96 

73 ..... 

. .£i2 

i:fiC7 

. .72 

7LT 

80 

m 

. . I .15 

7hi . 

. .*i1 

rt)iD76T 

11 

7H7 

80 

■jfAA 

80 

77 ...... 

. .Ed 

6SFj 

.72 

7Q7 

.65 

I.IA7 

. . 1.15 

78 

. .1X1 

6SF7 

.72 

TV7 

.96 

SblGGT 

,6(1 

79 . . .. 

. .ki 

ii6G7 

.72 

7W7 

,96 

2i2j 

. . .54 

80 .. . 

.. .41 

6¥H7 

,80 

7X7(XXFM) 

96 

JiZ6GT 

.. .54 

81 . 

. 1.40 

0SJ7 

.60 

7Y4 ..... 

65 

2b 

.. .65 

82 . 

.. .Ut- 

4SK7GT 

. .60 

7Z4 

,65 

■r^A? 

1.15 

83 

. .96 

=SL7GT 

85 

I2A 

.65 

77 

.54 

83V 

1.15 

flSN7GT 

8C 

I2A5 

1 15 

iU 

. .72 

lA 6 Z 4 

.Ht 

6SQ7 

.60 

I2A6 

,9b' 

11 

.96 

kS 

.Ml 

6SR7 

.65 

I2A7 

1 15 

11 

1.15 

k9 

.RI 

I1SS7 

.65 

I2A8 

.72 

:!.’L7GT 

. 1.15 

117L7GT 

1.M 

^ST7 

.96 

I2AH7GT 

1 15 


. 1.15 

II7N7GT 

1 -U 

GSV7 

l.lt 

I2AT6 . . 

.60 


. 1.15 

II7Z3 

.65 

6T7G 

1.15 

I2BA6 .. 

.65 

Si . 

. .72 

II7Z6GT 

. .85 

0U5 

.T2 

I2BE6 .... 

.65 

35A5 

. . .65 

VR 90 

.. .» 

0U6 

.fe.'i 

E J 

I2C8 . 

I.IS 

3:L6GT 

.. .60 

VR-105 

. .96 

liU 7 G 
liV6 

, . . .DJ 

i ij 

I2H6 

.65 

35 W4 ... 

. . .45 

VRISO 

. .H 

I'lVeCT 

7i 

I2J5GT 

.54 

35Y4 .. 

.. .65 

9001 

.80 

GV7 . . 

. .96 

I2J7GT 

.72 

15I4GT 

.54 

FM-IOOO 

. . 1.15 

tW7G . . 

.. .96 

I2K7GT 

60 

J5T5GT 

.45 

HY-II7 

.. 1.15 


a 


rDAkllf I 1U Ei I 1C pn West Randolph street 

rHHHIVLI11~LLLIj UU. Otpt.BE.i 2 Chleaga T, llliaaii 


DECEMBER, 1948 
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New l*atviits 


e^ 's a 

smATfom sm 


COMBINATION 
INTERCOM & RADIO 

A RBAL MONBY 



- - -V A REAL MONEY 

Customers Say— I maker for you 

**tntmrcom o/one if worthy 
your iow pric*. 

You gmt from a 
6 fub* rodio in 
this dmal p/us 
roo/ utilifyi^' 


Master Intercom 
Statien, Including 6-Tube Radio 

Combinei o top*quolily 6 tube superhet receiver, 
plus office or home intercom »yitem in hondsome 
wolnut-veneer cobinets. Hi-Amplificotion 3 tube 
Intercom permits instont communicotion between 
radio«moster and up to 4 remote sub-stotions. Any 
remote stotion con coll the moster while rodio is 
playing; coll con be returned to any remote stotion. 
Operotes on llO volts AC or DC. 

It’s hondsome—lt“s eosy to instoll—It’s eosy to use! 

^rice /nc/udes Radio Master, 1 Remote, 50* wire 
Originol reloil ptice was 
$84.50 with 4 remotes. Buy 
from R5E ond SAVE OVER 
50%. 

Brond new^^nty 400 ovoil- 


>2925 


Eitra Re moles S3.S$ 


MIDGET I.F.TRANSFORMERS 

Bock ogoin—by populor demond ! 

RSE scores ogoin with o new ond better 
. F.! 400-500 KC ronge—iVi" squore x 
3' high—ceromic bosed mico trimmers— 
high goin iron cores—pep up old receivers, 
ideol for new construction—ond now ovoil- 
oble in either input or output types—for 
peak performance! Individuolly boxed 
in the colorful RSE corton. List price S2.t0. 
LRI—input; LR2—output; 



Matched 

Po»r 

69c 


Spocify Typo. 
Dozen 

$3.95 


Egg Crole 
of 100 

$29.00 



VOLUME 
CONTROLS 

e Our Own privote brond—mode by 
o notionolly known monufocturer. e The 
sgnje kind that net for $1.09. e Noise-free corbon con> 
ai'uction, stondard shoft and bushing, e Individuolly 

bcxedinovrcolorfulcortoncorryingtheRSEequolityseol 

of opprovot. e Complete with switch, full ronge of sizes. 
10 M ohms 100 M ohms 


15 M ohms 250 M ohms 
35 M ohms 500 M ohms 
50 M ohms 1 Meg ohms 
3 Meg ohms 
500 M Knurled Shoft 
500 M ohms less switch, 39c each, 100 for $35.00 


eoch 

per 10 
osstd. 


59c 

^5.50 


TUBES 

**Th9 All-American Five" 

Here they ore—the fostest movers 
ever mode—ot RSE's long discount. 

Brand new, tested top-grodes with 
regulor RMA guorontee. Individu- 
oily boxed in eye-oppeoling 
cortons. Know your supplier—his 
reputation. Shoot us on order to- 
do y—watch your profits zoom to¬ 
morrow! 

12SA7GT . .65 12SK7GT .65 
35Z5GT ... .49 50L6GT . . .65 
"All-American Kit**, one eoch of obove 





Oemoed This 
Sea/ of Quidity 


12SQ7GT. . .59 
$2.98 

ORDER INSTRUCTIONS 

Minimum order—$2.00. 25% de¬ 
posit with order required for oil 
C.O.D. shipments. Be sure to include 
sufficient postoge—excess will be 
refunded. Orders received without 
^icstoge will be shipped 
ea press collect. All prices 
T.O.B. Detroit. 


hANA 


KHI/IV7 SUPPLY & 
ENGINEERING CO., Inc. 

15 5ELPEN aVE. DETROFT 1. JHICN. 


CONTROL OF POWER 

Palenf No. 2,444.153 
Sdmuel C. Coronifi 

(assigned to General Aniline & Film Corp.) 

rhis ji nii'iiiis of riintnrilint; Uhbc 

amounts of p«»\vci l»y a .small chantre of fre- 
i|uenL'.v. The power is <1 jvcloin'd in the iriale load 
of :i ihyruliHpn. This tuhe is a.e. operated. Its 
trrid is eonmn‘te<l through K la eiirrent limiter! 
to a point hi>twt>en a re-.istuiice (plate n'si^lanee 
of the USA7» and ii i*o:nletisei- C. ’I’ht* phase of 
the trrid voltaue det»eiids upon the relative values 
<if this resistance ami the condenser. 



The eJirrent which flows in the idaU* circuit 
of a thyrairun is t;real«-sl when the plate voltatre 
Kp is in phase with the tfrid voltawe Et;. It is 
zero when these voltages are out of phase. 

Two sitriial.s are in!t>ressed ufani the Krids of 
the USA7. One of them **Fl” is erystal eoti- 
trolled. The other is variahle and is the 

i-outrollint; factor. It ma.v he Kuneraled locally 
or may be received by ra<lio if remote ctmlrol 
is di-sired. The parallel circuit Ll-Cl is tuned 
near the heat freipiency FI F2. It is desit^ned 
Im hi^h (j for sharp tuning. As F2 is variotl 
over a mirntw rauKe the imindatiee of the tuned 
rireuit vari«*s over a wltle rane:e. ’i‘beref«»re the 
VI Itajre across it also chancre.- ami atTecls the 
plate resistance of the tube. 

When the USA7 jdale resi-.laiice is very low 
the urrid and plate voltages on tlu> thy rat run 
are alnoisl out of pha.se. When the resi.stance 
is vi-ry hi^rh, these voltat;es are almo>t in phase, 
Thi'fefore the power in the load depends upon 
the fieipiency of F2. 


MAGNETIC SORTER 

Pafenf No. 2,444,751 
Kenneth L. Scott, Western Springs, HI. 
(assigned to Western Electric Co., Inc.) 

This apparatus .sorts material aeonlitiir ti» 
nia;;netie properties.. The lon«: tioum.mnetie tub<> 
divides into two branelu'S at it- lower end. Her<> 
a pivoted ;?ate is arratured to open one tif the 
j>assa^es and to close the other when a nta;;- 
netized object is droppi‘<l into the tiiht*. 



The pivot.-I -:ite is fixed •.» ft lever T. at riKht 
an^rle... Ic- it. Noi-fuall.v I. i.- f'lr.-ed l.» the left 
by a sprin-r Thi- position i- -h.iwn by full 
lines in the Irawinc. When I. is forc-.l ttiwanls 
the solcuiud S-5, the lever and _'a‘e take the 
position sh..wn by dotted lines. N.ite that in the 


first case only the passage leadint; to A, in the 
second case only that to U, is open. 

The vertical tube has two windings. The upper 
one (Sll is enertrized from a d.c. simree. The 
other |S2) is conne<‘ted across an amplifier in¬ 
put circuit, W’hen an object is dropped into the 
tube it becomes mai^netized on passint; through 
SI. If it retains mairnetism linlil it troes through 
S2 a voltage will be induced in that windiiur. 
The volt.-ure change is amplificNl and energizes 
the output relay. S3 is mairnetized for a short 
interval. As 4lescril(ed pnwiously this opens the 
passable to H into which the object drops. If 
the object docs not make a Eood permanent 
mai;net it drops into A. 


FIELD MEASURING TUBE 

Patent No. 2,437,374 
Robert E, Burroughs, Washington, D. C. 
(assigned to Eastman Kodak Co.) 

Orisrinally desi>;ned for electronic JTun-sitrhts, 
this tube has many other pritctical appliciititins. 
It is about the size of a walnut and is very 
sensitive. The twin* contains one cathode, twtt 
aiuxk'S, and a suppr(>ssor. In addition there tire 
two **comi)ressors’‘ which focus the electrons 
into tvv’u distinct beams from cathode to anodes. 

The plate currents are adjusted to l»e csiual 
without a mntrnctic field. Then, if the tube 
placcnl in a field the beams are deflected. Usually 
one beam is deflected more than the other, am) 
there is an iinhalanee across the plate loads. 
This v»dtaj;e unbalance is indicated on a meter 
after amplification. 

An important use of the tube is to indieaU^ 
cliati^o of positum. A tiny msitrnet is clamped 
lit one object, and the tube is fixetl to another. 
When their distance varies, the ehan;;e in the 
fiebl nnniml the tube shi»ws up t)n the meter. 
The tube can even lie us»‘d to 4leteet weak nia;;- 
nelization of a watch. The mot am of the magne¬ 
tized spring creates the chaniritiK field. 



AUTOMATIC BEAM CONTROL 

Pafenf No. 2,448,299 
Arthur Dome, Mlneole, N, Y. 
(assigned to United States ot America as rep¬ 
resented by the Sec'y of the Army) 

Automatic control of the maximum beam in¬ 
tensity on the screen of a eathode-ray tube is 
provided liy this patented cireuit. This intensity 
inerea.ses as the sweep is reduced, and vice-versa. 
If the intensity is maintaine<l loo hi^rh, the 
screen is da marred. 

The sweep is ctinnectcil to the deflect in PT plates 
(or Coils I of a cathode-ray tube and also thrnmfh 
a network to tnl*e 1)1. The sweep voltipre must 
>jo positive <lurin;r some portion of its cycle. 
Durin;; the positive period, Dl conducts and 
charges condenser C, the A side Itein^r neirntive. 



RADIO-ELECTRONICS for 
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1 

T'S CHRISTMAS All YEAR ’ 

ROUND AT SENCO! 

1 

f 


Ves, from the tO|i of our tube*, to the bottom 
ol our cartridges we're ALWAYS in holiday 
spirits. Our hresents are our iprices—our gifts 
are our values! No need to look elsewhere 
WHATEVER the month. 


SPEAKER SPECIAL! 

No doubt almut it— 
here’s ono of the finest 
St leakers made. You’ll 
l»L' ill for a pleasant 
surprise when you 
see the name. So 
don’t delay—order to¬ 
day ! 

12*' P.M..\I.MCO V»ONLY < 3.95 

LIMIT 4 TO A CUSTOMER 

MILWAUKEE AUTOMATIC 
RECORD CHANGER 

ONLY 




< 11.95 


( niiii I t v\ itli I.-S2 
.\st.ilir I i*artriilj:e, 

MiHiiltiiiK Spi ni^g iilul Full 
iDSiruvtioii!!. A tmitlr hiiy! 

Famous VOLUME CONTROLS 




Niitlnn:i1l.v ailvertisril 


— 


buy! 

All 

bran. 



KtiN-k 

UU 

iifwv! 


With 

Switch 



iit.OiMi 


\'X. 


stuft 

(MiH 

iBlitJ>:< 

v.r.. 


shaft 

riii.oiMi 

oliiif. 

V.F.. 

'A** 

shaft 

IOO.IIO)« 

nhllU 

v.r 


Nhaft 

With 

Switch 

and 

Tapped 


iiliiii' 

\ 



.'.OIL Mini 

filiiiis; 



sliaft 

1 riH-K 

ohms 

V.r., 

:r 

shaft 

2 riivu 

ithiiis 

V.r.. 

li' 

shaft 


only 44c ea. 


THOUSANDS OF 
TUBES 


Type 
0Z4 
IA3 
IA7 
IA7GT 
IL4 
ILC6 
ILH4 
ILN5 
IR4 
IRS 
ISS 
IT4 
IU4 
lUS 
IV 


Each 

69 

45 

55 

55 

49 

69 

69 

69 

69 

55 

59 

69 

49 

36 

45 


Lots of 
Each 
59 
39 
49 
49 
45 
59 
59 
59 
59 
49 
55 
55 
39 
30 


2A5 

54 

43 

2A6 

45 

35 

2A7 

39 

29 

R.M.A. 

GUARANTEE 

2X2 879 

35 

29 

3A4 

49 

39 

3B7 1291 

59 

49 

304 

59 

49 

305 

55 

49 

3S4 

55 

45 

3V4 

79 

69 

5U4G 

50 

40 

5W4GT 

39 

34 

5X4G 

39 

35 

5Y3G 

42 

37 

5Y3GT G 

40 

33 

5Z3 

59 

49 

5Z4 

59 

49 

6A7 

50 

45 

6A8GT 

49 

39 

6AC5 

69 

59 

6AC7 1852 

65 

60 

6AG5 

79 

69 

6AH6 

49 

39 

6AK5 

74 

69 

6AL5 

49 

38 

6AL7 

69 

59 

6AN5 

65 

55 

6A06 

59 

55 

6AQ7 

65 

59 


Type 

Each 

Lots of 
Each 

6C5GT 

40 

35 

6D6 

49 

45 

6F66T 

45 

39 

6F7 VT70 

39 

29 

6H6GT G 

45 

39 

6J5GT G 

45 

39 

6J7GT 

42 

38 

6K6GT G 

45 

39 

6K7 

55 

45 

6K7G 

50 

41 

6K7GT G 

49 

39 

6L5G 

69 

59 

6L7 

84 

78 

6N4 

49 

38 

6R7GT 

59 

49 

6SA7GT G 

44 

37 

6SB7 

55 

45 

6SH7GT 

40 

32 

6SJ7GT 

44 

37 

6SK7GT G 

49 

39 

6SL7GT 

49 

47 

6SN7GT 

49 

47 

6SQ7GT/G 

44 

37 

6SS7 

59 

49 

6SV7 

55 

49 

6T8 

89 

79 

6U5 6G5 

69 

59 

6U7G 

35 

25 

6V5G 

59 

49 

6V6GT G 

45 

39 

6X5GT G 

49 

39 

7A4 

53 

43 

7A7 

59 

49 

7B6 

49 

44 

7B8 

69 

59 

7C5 

55 

49 

7F7 

49 

44 

7J7 

54 

49 

7N7 

49 

44 

707 

69 

59 

7X7 (XXFM) 

44 

35 

7V4 

44 

35 


Type 

Each 

Lots of 
Each 

I2K8Y 

35 

25 

12SA7GT G 

40 

32 

I2SF7 

35 

32 

12SC7 1634 

49 

39 

I2SG7 

55 

45 

I2SJ7GT 

55 

49 

12SK7GT G 

45 

35 

12SL7 

49 

43 

I2SN7 

49 

43 

I2SQ7GT G 

40 

32 

I2SR7 

35 

32 

14A7 

65 

55 

14B6 

59 

49 

I9T8 

89 

79 


IMMEDIATE 

DELIVERY 


INDIVIDUALLY 

CARTONED 


ALL BRAND NEW 


6AT6 

6AU6 

6AV6 

6BA6 

6BG6G 

6BE6 

6BH6 

6BJ6 

6C4 


49 

49 

49 

49 

99 

49 

79 

59 

29 


39 

39 

39 

39 

89 

38 

69 

49 

25 


12A6 

29 

25 

I2A8GT 

35 

28 

I2AT6 

50 

45 

I2AT7 

69 

59 

I2AU6 

65 

55 

I2AV6 

49 

39 

{2BA6 

50 

45 

12BE6 

50 

45 

12F56T 

35 

27 

I2H6 

39 

34 

12J5GT 

25 

19 

12J7GT 

45 

39 


24A 

49 

39 

25Z5 

49 

45 

25Z6GT G 

45 

39 

26 

45 

32 

27 

49 

44 

32L7GT 

52 

48 

35/51 

42 

32 

35L6GT G 

45 

39 

35 W4 

43 

40 

35 Y 4 

43 

40 

35Z5GT G 

43 

39 

35Z6G 

43 

39 

39/44 

25 

19 

42 

47 

41 

50A5 

65 

60 

50B5 

42 

32 

50L6GT 

50 

45 

56 

55 

45 

57 

45 

39 

58 

45 

39 

76 

49 

45 

77 

35 

27 

78 

49 

39 

80 

40 

38 

83V 

79 

69 

84 6Z4 

49 

39 

85 

49 

45 

89 

49 

46 

99V 

35 

25 

99X 

35 

25 

1I776GT G 

89 

76 

1231 

39 

29 

1644 

29 

19 


OIL FILLED 
CONDENSERS 

Standanl Brand. ri>ri?ht 
Type. Staml-dff 
tnsnlatorst. 


4 

•MM. 

600 MX! 

S .45 

6 

MM. 

600 VDC 

.69 

7 

StUh 

600 VDC 

.74 

$ 

•Mfd. 

600 ^DC 

.79 

10 

MM. 

600 VDC 

.89 

$ 


looo vi>r 

1.90 


DIVIDEND 
OF THE MONTH! 
2051 THYRATRON 
GAS-TETROOE 
TUBE 

only 49c eoch 

WhHeThey Last! 


FREE CIRCULAR 

Our brand new 1949 
Circular will be off 
the press very soon. 
Send us your name 
and address now to be 
sure you are one of 
the first to receive it I 


MINIMUM order $1.00 

WHEN DRDKHI.NV;—Send 
25% deposit for all C.O.D. 
Shipments. Include suf- 
fleloni iHHtaRe - excess 
will be refunded. Orders 
without post.tge will he 
shlppe<l express coUeot. 
•Ml prices F.O.B. New 
York City. 


'WICOBAHW. 




Dept. C, 73 
New York 7, N. Y 


West Broadway 
BEEKMAN 3-6498 


Diiririi; tne remainder of the cycle, the negative 
vidtattc adris to that on the conilenscr and is 
applied tu cathode K. This increases the beam 
iutetisity. 

The irreater the .«weep. the more intense the 
-icreen imairc. A limit is provided by D2 which 
beKins to mnduct at some critical value. The P 
adjustment seb; the maximum intensity. 

CRYSTAL OSCILLATOR 

Patent No. 2.444.349 
Charles W, Harrison, Flushing, N. Y. 
(assigned to Bell Telephone Labs., Inc.) 

This oscillator, which works well even with 
.^Imr^ish crystals, is suitable for drivimr a trans- 
^C5 _ 

..0001 MAX 



WATCH TIMER 

Patent No. 2,445,916 

Jean L'Esplattenier, La Chaux de Fonds, 
Switzerland 

With this apparatus any watch may be com¬ 
pared ciuickly with a standard watch. It indicates 
whether the tested watch runs too slow or too 
fast, and how much of either. 

The w’atch beime tested is shown as W near a 
microphone M, The audio output is amplified and 
connected to a relay RYl. This relay operates 
at every tick of the watch. The standard watch 
S has built-in contacts w’hich are closed me¬ 
chanically at every l>eat. This watch is adjusted 
to lose one beat every 30 seconds. 

At some instant the beats from W and S will 
coincide. Rf‘aistor R is then shorted out to pro¬ 
vide sufficient voltaife from the potentiometer to 
actuate relay RY2. Al.so relay RYl operates and 
removes the shunt across RY2. Operation of RY2 
starts the stop watch SW. 

Some time later Iwats from the tw'o watches 
attain coincide and airain RY2 operates. The stoP 


Crystal Oscillator Parts List 

K1 470,000 ohms Cl, C£—.001 pf 

K2 -33,000 ohms C2. C4. Cr> 100 upf. 

R3—470 ohms variable 

mitter or as a crystal test set. Frciiuency and 
amplitude st.ability are e.\c»dlent. In addition, the 
fre<iueiicy is variable over a limited ranife. Feed, 
back is .idjustable to accommodate different typos 
of crystals. 

The tubo may he a r>S.F7. Circuit constants 
shown are suitable for operation at about 5 mo. 
The feedback deiicnds uiN»n the ratio of Ch to 
C4. The.«e condensers also tune the transfiirmer 
•secomlary to the crystal freiiuency. The secondary 
should have relatively few turns compared to the 
primary. 

The Oscillator frequency is tuned tiver a small 
ranpre by ailjustiiur the two variable condensers. 
With more active cry.stnl.s the feedluu'k may lie 
reduced. 



ELECTRONIC VOLTAGE 
REGULATOR 

Patent No. 2.445.171 
Wm, S. Graff-Baker, Rugby, England 
(assigned to General Electric Co.) 

Offering tyreater control rantfe than conven¬ 
tional ref^ulators, this circuit uses a screen grid 
as Vl instead of the usual trio4le. and there are 
two additional resistors R1 and R3. Also, R1 
anti R2 are ganged so that R1 is automatically 
increased as R3 is atljusted biwartl the lower 
terminal. In the usual circuit, control becomes 
sluggish as VI nears saturation. The new circuit 
eliminates this difficulty. 

R2 is set near its ujiper terminal if greater 
voltage output is dcsiroti. This increases V2 plate 
current and puts a more negative potential on 
the control grid of Vl, VI does not operate near 
saturation and its grid has sufficient control. 
The value ijf R1 is small, and Vl therefore acts 
like a triode. 

For low voltage across the load, R2 is set 
near the lower terminal. The control grid of 
Vl becomes more itusitive and the tube approaches 
saturation. Theref«)re, the grid has much less 
control than hef(»re. With this setting, however, 
Rl is much greater and VI acts like a screen- 
grid tube. The amplification increases, and the 
grid .still controls the regulation. 


watch then stops and iiullcatcs the speed of the 
test watch. If W runs correctly, this happens 
exactly 30 seconds later. If it is too slow, it 
4>ccurs later, and if bn) fast, the beats coincide 
earlier. The .stop watch indicator travels around 
once every 30 seconds, and ita face is calibrated 
in seconds per day< to show the .speed of the 
watch. W, 
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AT LASTH A LOW COST POWER 
UNIT FOR SERVICE WORK 



iiJIft 


ELIMINATOR KIT 
^KC MO 


only 


$^95J 


IncluditiK pic¬ 
torial and 
schematic 
dia£rams 


For the first time, we are offering’ a well-engineered six volt direct current power 
unit for auto-radio and similar service work in kit form!! 

This unit was formerly in the high priced range. Now, we have placed all the essen¬ 
tial components necessary for construction in kit form, and are offering them to you 
at this low, low price. 

These kits fulfill the long-standing need of every serviceman and technician. They 
are designed to operate from a 115 V.A.C. 50/60 cycle source, and deliver 6 V.D.C. 
well-filtered from three to eight amperes, with a peak rating of ten amperes. The A.C. 
ripple percentage is held to remarkably low values. 

This unit charges a standard auto battery in one day!! 

# Do away with bulky batteries! 

# Do away with corroding fumes! 

# Simplify your service operation! 

Order this tine kit tor your bench today!! 

No C.O.D*b. Full remittance with order. Skipping wt.^ 12 lbs. 

OPAD-GREEN COMPANY 


71 Warren St. 


Phone: BEekman 3-7385 


New York 7, N. Y. 


A(t. )Q.a<lio Setviecman 

ADDITIONAL $$$$ FOR YOU EVERY WEEK 

REPAIR ELECTRICAL APPLIANCES 







The Model 40 Utility Teeter comet 
hooted In a rugged crackle flnithed 
tteei cabinet with portable cover, 
complete with all lott loodt and »per- 
ating inttructiona only . 


SENERAL ELECTRONIC DISTRIBUTING CO. 


WITH THE AID OF THE NEW MODEL 40 

UTILITY TESTER 

A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND 
APPLIANCES SUCH AS— 

*^RAN(;ES * washers ’vacuum cleaners 

•SHAVERS ’FANS ’AIR CONDITIONERS 

•HEATERS ’MOTORS ’REFRIGERATORS 

•IRONERS ’TOASTERS ’SUN LAMPS 
•WASHING MACHINES ’ALL TYPE MOTORS 
FROM FRACTIONAL H.P. TO 2 H.P. 

THE MODEL 40 UTILITY TESTER 
Will teat Thermostats under ACTUAL WORKING 
CONDITIONS: Will measure the ACTUAL CUR. 
RENT CONSUMPTION of any appliance either 
A.C. or D. C. WHILE THE UNIT IS IN OPERA¬ 
TION—reading will be direct in amperes- -the ap¬ 
pliance or utility may be plugged directly into 
front panel receptacle—a special pair of insu¬ 
lated clip-end leads is provided for motors; In¬ 
corporates an ultra-sensitive direct-reading re¬ 
sistance range which will accurately measure all 
appliance and utility resistances down to a frac¬ 
tion of an ohm; Will test bulbs, fuses, condensers, 
field coils, etc.; Is ideal trouble shooter as it will 
instantly locate opens, shorts and grounds; Will 
locate cause of failure in three way heat control 
switches ; will indicate when one side of an ap¬ 
pliance or motor connected to line under test is 
“grounded*’; Will indicate excessive^ leakage be¬ 
tween a motor and a line; Will indicate when a 
three phase motor is running erratically due to 
. “blo'wn*’ fuse; Will indicate whether the volt- 
ige is 110 Volts or 220 Volts, if the current is 
A.C. or D.C. and if the frequency is 25 cycles 
or 60 cycles. 

96 PARK PLACE. DsSL R.E. 12 
NEW YORK 7, N. Y. 


-FiU SHntioii List- 

The great length of the present sta¬ 
tion list precludes printing a complete 
account of records made by FM listen¬ 
ers. Greatest distance reported was by 
Leon H. Hinman of Ithaca, N. Y. He 
received KTRH-FM of Houston, Texas, 
on the evening of June 2. Another in¬ 
teresting report is from Earl Cunning¬ 
ham, of Webster, Mass., who sends us a 
list of 32 stations from Portsmouth, 
N. H., to Philadelphia, Pa. 

Mr. C. R. Bills of South Bend, In¬ 
diana, has a list of several stations 
ranging from 70 to 975 miles (this last 
one KXYZ-FM, Houston, Texas). 


ALABAMA 


CITY 

CALL 

FREQUENCY 

Anniston 

WHMA-FM 

100.5 

Birmingham 

WAFM 

99.5 

Birmingham 

WJLO-FM 

104.7 

Birmingham 

WSGN-FM 

93.7 

Gadsden 

WJBY-FM 

103.7 

Huntsville 

WHBS-FM 

95.1 

Lanctt 

WRLO-FM 

102.9 

Mobile 

WKRG-FM 

99.9 

Mobile 

WMOB-FM 

97.5 

Montgomery 

WCOV-FM 

94.5 

Montgomery 

WMGY-FM 

107.5 

Montgomery 

WSFA-FM 

103.3 

Sylacauga 

WSYO 

101.9 


ARKANSAS 


Blytheville 

KLCN-FM 

95.1 

Fort Smith 

KFPW-FM 

94.9 

Fort Smith 

KFSA-FM 

107.7 

Fort Smith 

KRKN-FM 

102.1 

Jonesboro 

KBTM-FM 

101.9 

Siloam Springs 

KUOA-FM 

105.7 


CALIFORNIA 


Alameda 

KONG 

t04.9 

Bakersfield 

KERN-FM 

94.1 

Chico 

KVCI 

101.1 

Eureka 

KREO 

95.3 

Fresno 

KARM-FM 

101.9 

Fresno 

KRFM 

93.7 

Hollywood 

KNX-FM 

93.1 

Los Angeles 

KCLI 

105.; 

Los Angeles 

KECA-FM 

95.5 

LoS Angeles 

KFAC-FM 

104.3 

Los Angeles 

KFI-FM 

105.9 

Los Angeles 

KFMV 

94.7 

LoS Angeles 

KHJ-FM 

101.t 

LoS Angeles 

KKLA 

97.1 

Los Angeles 

KMGM 

99./ 

Los Angeles 

KMPC-FM 

100.3 

Los Angeles 

KRKO-FM 

95.3 

Los Angeles 
Marysville 

KUSC 

KMYC-FM 

91.5 

99.9 

Merced 

KVME 

97.5 

Modesto 

KBEE 

103.3 

Oakland 

KLX-FM 

lot.3 

Ontario 

KOCS-FM 

93.5 

Pasadena 

KAGH-FM 

98.3 

Redding 

KVRE 

103.9 

Richmond 

KRCC 

104.5 

Riverside 

KPOR 

97.5 

Sacramento 

KCRA-FM 

95.1 

Sacramento 

KFBK-FM 

95.9 

Sacramento 

KXOA-FM 

107.9 

San Bernardino 

KBMT 

99.9 

San Bernardino 

KFXM-FM 

95.1 

San Bruno 

KSBR 

100.5 

San Diego 

KFMB-FM 

101.5 

San Diego 

KFSO-FM 

94.1 

San Diego 

KSOO 

95.5 

San Diego 

KWFM 

104.7 

San Francisco 

KALW 

91.7 

San Francisco 

KOFC 

102.1 

San Francisco 

KGO-FM 

105.1 

San Francisco 

KJBS-FM 

9B.9 

San Francisco 

KNBC-FM 

99.7 

San Francisco 

KQW-FM 

103.7 

San Francisco 

KRON-FM 

95.5 

San Francisco 

KSFH 

94.9 

San Francisco 

KWBR-FM 

97.3 

San Jose 

KRPO 

92.3 

San Jose 

KSJO-FM 

95.3 

San Luis Obispo 

KVEC-FM 

99.9 

Santa Marla 

KRJM 

103.1 

Santa Monica 

KCRW 

89.9 

Stockton 

KCVN 

91.3 

Stockton 

KGOM-FM 

92.9 


COLORADO 


Denver 

KFEL-FM 

97.3 

Denver 

KLZ-FM 

94.1 

Denver 

KOA-FM 

95.7 


Connecticut 


Danbury 

wlao-fm 

98.3 

Hartford 

WORC-FM 

93.7 

Hartford 

WTHT-FM 

105.1 

Hartford 

WTIC-FM 

95.5 

Meriden 

WMMW-FM 

95.7 

New Britain 

WKNB-FM 

103.7 

New Haven 

WIIB 

100.7 

New Haven 

WAVZ-FM 

95.1 

New Haven 

WEMl 

107.1 
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CITY 

CALL 

FRE(pUENCY 

New Haven 

WNHC-FM 

99.1 

New London 

WNLC-FM 

99.5 

Stamford 

WSTC-FM 

96.7 


DELAWARE 


Wilmington 

WAMS-FM 

96.1 


DISTRICT OF COLUMBIA 


Washington 

Wash 

97.1 

Washington 

WINX-FM 

96.3 

Washington 

WMAL-FM 

107.3 

Washington 

WOL-FM 

98.7 

Washington 

W<P(PW.FM 

103.5 

Washington 

WRC-FM 

93.9 

Washington 

WWDC-FM 

101.( 


Oaytona Beach 

Fort Lauderdale 

Gainesville 

Jacksonville 

Jacksonville 

Miami 

Miami 

Miami 

Miami 

Miami 

Miami Beach 

Orlando 

Palm Beach 

Pensacola 

St. Petersburg 

Tallahassee 

Tampa 

Tampa 

West Palm Beach 


Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Cedartown 

Columbus 

Columbus 

Columbus 

La Grange 

Macon 

Macon 

Newnan 

Rome 

Savannah 

Savannah 

Toccoa 

Valdosta 


Boise 
Nampa 
Pocatello 
Twin Falls 


Alton 

Aurora 

Bloomington 

Canton 

Carbondale 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Decatur 

Elmwood Park 

Evanston 

Freeport 

Harrisburg 

Herrin 

Jacksonville 

Kankakee 

La Grange 

Mount Vernon 

Oak Park 

Peoria 

Quincy 

Quincy 

Rock Island 

Springfield 

Springfield 

Urbana 

Waukegan 

Woodstock 


Bloomington 

Columbus 

Connersviile 

Crawfordsville 

Elkhart 

Evansvjlle 

Evansville 

Ft. Wayne 

Ft, Wayne 

Ft. Wayne 

Hammond 

Indianapolis 

Indianapolis 

Kokomo 

Lafayette 


FLORIDA 

WNDB-FM 

WGOR 

WRUF-FM 

WJHP-FM 

WMBR-FM 

WGBS-FM 

WJOD-FM 

WQAM-FM 

WTHS 

WWPB-FM 

wkat-fm 

WHOO-FM 

WWPG-FM 

WCOA-FM 

WTSP-FM 

WTAL-FM 

WDAE-FM 

WFLA-FM 

WJNO-FM 

GEORGIA 

WAGA.FM 

WaTL-FM 

WBGE.FM 

WCON-FM 

WGST-FM 

WSB-FM 

WGAA-FM 

WDaK-FM 

WGBA-FM 

WRBL-FM 

wlag.fm 

wbml.fm 

WMAZ-FM 

WCOH-FM 

WRGA-FM 

WSAV-FM 

WTOC-FM 

WLET-FM 

WGOV-FM 

IDAHO 
KIDO FM 
KFXD FM 
KSEI-FM 
KTFI-FM 

ILLINOIS 

WOKZ-FM 

WBNU 

WJBC-FM 

WBYS-FM 

WCILFM 

WBBMFM 

WBEZ 

WBIK 

WEFM 

WEHS 

WENR>FM 

WFMF 

WGNB 

WMAQ-FM 

WMBI-FM 

WXRT 

WSOY-FM 

WLEY 

WEAW 

WFJS 

WEBQ-FM 

WJPF-FM 

WLDS-FM 

WKIL 

WRGK 

WMIX-FM 

WOAK 

WMBD-FM 

WQDl 

WTAD-FM 

WHBF-FM 

WCVS-FM 

WTAX-FM 

WlUC 

WKRS 

WILA 

INDIANA 
WFiU 
WCSI 
WCNB-FM 
WFMU 
WTRC-FM 
WIKY FM 
WMLL 
WFTW-FM 
WKJG.FM 
WOWO-FM 
WJIZ 
WMHC 
WXWL-FM 
WKMO.FM 
WFAM 


94.5 

106.5 

104.1 

96.9 

96.1 

96.3 

97.3 

94.9 

91.7 

101.5 

93.1 

96.5 

97.9 
9B.9 

102.5 

103.9 

105.7 

93.3 

98.7 


103.3 

97.5 

95.5 
9B.5 

94.1 

104.5 

96.1 

107.9 

95.1 

93.3 

104.1 
100.7 

99.1 

92.3 

106.5 

100.3 

97.3 

102.9 

92.5 


106.1 I 

101.9 ^ 
96.5 
99.7 


99.9 

103.9 

101.5 

100.9 

100.7 
97.1 

91.5 
96.3 

99.5 

97.9 

94.7 

100.3 

98.7 
rOl.l 

95.5 

101.9 
102.1 

107.1 

96.7 

102.5 

99.9 

98.5 

100.5 

100.7 

103.1 

94.1 

98.3 

92.5 

105.1 I 

99.5 

98.7 ' 

102.9 

103.7 I 

91.7 

106.7 

92.1 


90.9 

93.7 

100.3 

102.9 

100.7 

104.1 
94.5 

103.7 

106.1 

96.1 

92.3 

97.1 

94.7 

99.9 

95.1 




rgm. “It’s f“" to STRIP" 

-WIRE- 

Speedy 

with the 

Sj/2ee<lex 

wIre strippers 

# Strip 300 ohm Twin F.M. and Televi¬ 
sion lines 

# Strip all types wires sizes 8 to 30 
G-C announces a new television and F.M. 
tool for 300 ohm twin line. It will easily 
strip both wires at the same time. Just 
place the wire between the jaws and 
squeeze—insulation will come off instant¬ 
ly without moving the wire. A great time- 
saver on installations. 

No. 733-H regular Twin Line 

Strippers .$3.60 Net 

No. 744-H Automatic Twin Line 

strippers .$4.80 Net 

other models available for all size wires—write for catalog 
Dept. D or see your Distributor. 

(DISTRIBUTORS. WRITE FOR DETAILS! 

Mantifactitrefi by _ 

GENERAL CEMENT MFG. CO. “• 

ROCKFORD. ILL.. U.S.A. 2313793 



EVERY SERVICEMAN 
CAN 



TEST EOmPMEHT 







THE NEW MODEL 770— 

An Accurate Pocket-Size 

VOLT-OHM MILLIAMMETER 

(sensitivity: looo OHMS PER VOLT) 

Faofuros: 

• measures SH" x '’>%'* x 

• Uses latest <leslKfi {ici-uiato 1 Mil'. DWr^uiual type 
i lifter 

• J^anio zero holiN for hutli resl-taiice rangi^s. 

Il is not neivssuiy tu readjust when suiiiliMk frtnii «iio 
resistance tango lo aii«>lli(‘r. Tills Is .lU impiRlant tine 
saving feature never befi're iiifluded in a in this 

price range. 

• Unused in minnl*cornered, molded cise. 

• Jieautiful hlaek elciuii patul. I icpresseil lellei.H fUleLl 
nitli lH*riiianent uljite, insures luiig-lifo even with 
staiit use. 

Voltage ranges: o-is 3o iso, 

300 1500,3000 volts. 

volts'^' RANGES: 0 - 71/2 15 75 ISO 750 ISOO 

4 D.C. CURRENT RANGES: O-H 2 IS ISO/Ma. o-H/a Amps 

a RESISTANCE RANGES: 0-500 ohms. 0-1 Megohm. 

The Model 770 comes complete with 

self-contained batteries, test leads and 

ail operating instructions.... 


$13.90 


We manufacture a complete line of radio test equipment. 
Write Dept, re- 12 for FREE catalog today! 


NET 


SUPERIOR INSTRUMENTS CO. 

227 Fulton St., New York 7. N. Y. 


. J 


«t your royolar loMor 


s 
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Fill 


DON'T FORGET 

to read the 

SPECIAL 

SECTION 



in next 
month's issue 


GREYLOCK 

A Dependable Name In 

RADIO TUBES 


& Miniature Types 


5Y3GT 

6AT6 

6BA6 

6BE6 

6SA7GT 

6SJ7GT 

6$K7GT 

6S 7GT 

6V6GT 

6X4 

6X5GT 

I2A8GT 


All Tubes in 

Individual 

I2AT6 

1 R5 

I26A6 

Tl 

i2eE6 

Ui 

I2K7GT 

IS5 

I2Q7GT 

J&4 

I2SA7 

1Q4 

I2SK7 

JV4 

I2SQ7 

I2AU6 

2SL6GT 

25Z6GT 

35 W4 

50 B5 

I2BF6 

35BS 

35L6GT 

SOU 

35Z5GT 


39 ' 


each 


SPECIAL OFFER! « 


MM-ted. at $35.00 per 100, 


6A7 

OAKS 

OaG.-! 

4A£a6 

6 AJ 3 

IH56T 
IN GT 
32L7 


EAU6 

i-BHG 

EBJ6 

^C6 

.',D6 

ilSL76T 


6G6G 

6SN7GT 

I2AU7 

25Z5 

75 

II7Z3 


49c 

each 


I9T8 
70 L7 
n* 


M7L7 

6L66A 

53 


59c 

each 


61UrG<; .....I .89 

Sl.iiiil.r.l VOKlME CONTKni> 

Ml i 7 < liift. less swit li. tach.... » .*4 

Witli sl'Sl mi.li ’(uh .... . .34' 

Wltli IH'ST Sw licit. Mail... .38 

PM SPEAKERS Less Trans. 

r ^.tl| Miiiro \ Mitmt. 

■■ .■m Mill. II \ Masnct. .. . 

. tl Mi.i \ MaKm-i .... .. I 

T TM wltti ill'll ,nnt atnl '<- 1 * 7 .. .Vlnico ' 

M.Mul . . . .... ■ . 

r IM -Altl. Mlilm V Magnet . . 

WEBSTER A.II Pickup, plastic arm . 

SELENIUM RECTIFIERS 

1011 Ma.. . -r. . 

Ma . . I ■ ■ ■ .j. • .. ■ - ■ 

Net u.u.u.* F.O.B, N.Y.C. 35e Handlinpj 
Charoe on all orders under $5.00. 

Write for Bargain Catalog 012 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New York 7» N 




■rtte 

HOUSE OF A 

Miilion Radio Parts 


ull^^LULiif'1 U I’J rfll lI f 

3 '^ Round Marion 0-1 Ma Basic 

Meter-Standing Wave Radio . $2.95 ea. 

2" Round G.E, 0-1 R.F. Meter . $1.95 ea. 

Kit No. 25—25 Assorted 5-10-20 

Watt Resistors .$2,95 

Kit No, 36—36 Assorted Electrolytic 
Cond. List $50,00 $6.95 

SEND FOR BARGAIN BULLETIN C-9t3 _^ 


SoiiHD Equipment Co. 

ill Jtltrr^nn Ave., TCIEOC 2.QHJia 


TALK-SING-PLAY 

with the NEWtST REAL RADIO MIKE! At 

Urhes in n jiffy—FMU. INSTRUCTIONS UIN KN: 


OVER ANY 
RADIO 


SWKI-T. FOR ‘TARTIKS’*—‘TUT-IN” OS <'R 
•KID” RKCl’l.AU NKTWORK PROGRAMS OK 
PUT O.S YOUR OWS RROADCA.STS! AM.XZE 
VOl’U FUIKNDS—KKAI. FIN! LEARN RADIO 
BRoADrA.STINO: R K A U T I F U L .SILVFJt 

PLASTIC liclsirhalile Irast*—O ft. wlrvl 

Just pny i>n''tman 
.99 Con plus jioKi. 

asre or Ketul S2.99 and we pay jioKtagre! 

ORDER voiir own REAL RADIO MIKE TODAY—NOW! 
MIDWAY SALES CO. Dept. MRE-S2, Kearney, Nebr. 


SEND NC MONEY S2“.9' 



-Vi ANTED- 


W.E, Carrier Telephone and Carrier Tele¬ 
graph Equipment and components. Filters, 
repeating coils,transformers,equalizers,Type 
CFl, CF2, H. C, and other carrier equip¬ 
ment, telephone and telegraph repeaters. 

BoxDD-1,c o Radio-Elecfronics 

25 W. Broadway, New York 7. N. Y, 


PEN-OSCIL-LITE 

Extremely convenient te^ o^lltator fw all 
aervlclnE; alicnment • Small as a pen • SeJ* 
powered • Ranee from 700 cvcJea audio 
600 meracycIcB u.h.f. • Output from zero to 12S v. 
• Low in coat • Uaed by Sienal Corps • Write for 
inform at ton. 

GENERAL TEST EQUiPfWENT 
3$ Argyle Ave. Buffalo 9. N. Y. 


_SPARE PARTS CASES— 

New radio assemblies packed in foil in 
wooden cases, clean and dry, "N-l." 

The government paid from $189.76 to 
$400.00 per case—YOUR PRICE, $10.00 
PER CASE, remittance in full with order. 
No selection permitted, other than to guar¬ 
antee up to 7 cases different, to quantity 
buyers. 

Less than 500 cases available: we rnust 
move them without delaying for processing. 
Shipment by Express Collect only, (Weight, 
approx. 50 lbs. per case), 

Lahtiratories, Hoapitals, Universities, Pu^ 
lie Utilities, Dealers, Hams and ^peri- 
mentera—Our Surplus Stocks of instru¬ 
ments, equipment and parts can save you 
money and fulfill your requirements 
where commercial sources cannot. State 
your needs—get on our mailing list! 

ENGINEERING ASSOCIATES 

Far Hills Branch, Box 26G, Dayton 9, Ohio 


CITY 

Call 

FREQUENCY 

Muncie 

WMUN 

104.1 

Ne-v Castle 

WCTW 

103.1 

Shelbyville 

WSRK 

101.3 

South Bend 

WSBF 

101.3 

Terre Haute 

WBOW-FM 

101.1 

Washington 

WFML 

106.5 

Warsaw 

WRSW 

IOWA 

107,3 

Bu' ington 

KBUR-FM 

92.> 

Cedar Rapids 

KCRK 

96.9 

Council Bluffs 

KFMX 

96.1 

Davenport 

WOC-FM 

103.7 

Des Moines 

KSO-FM 

97.3 

Des Moines 

KRNT-FM 

104.5 

Des Moines 

WHO-FM 

100.3 

DubuPue 

KDTH-FM 

100.5 

DubuPue 

WDBQ 

103.3 

Fort Dodge 

KFMY 

102.7 

Iowa City 

KSUl 

91.7 

Keokuk 

KOKX-FM 

102.7 

Mason City 

KGLO-FM 

101.1 

Sioux City 

KSCJ-FM 

94.9 

Waterloo 

KXEL-FM 

KANSAS 

105.7 

Garden City 

KGAR-FM 

99.3 

Hutchinson 

KIMV 

105.7 

Hutchinson 

KWBW.FM 

93.1 

Kansas City 

KSBS 

105.9 

Topeka 

WIBW-FM 

102.5 

Topeka 

Wichita 

WREN-FM 

94.1 

KFH-FM 

KENTUCKY 

100,3 

Bowling Green 

WBON 

101.1 

Henderson 

WSON.FM 

99.5 

Hopkinsville 

Lexington 

WHOP-FM 

98.7 

WBKY 

91.3 

Louisville 

WBOX 

100.7 

Louisville 

whas 

99.7 

Loulsvil le 

WRXW 

95.1 

Owensboro 

WVJS-FM 

96.1 

P-aducah 

WKYC 

93.3 

Paducah 

WPAD-FM 

LOUISIANA 

96.9 

Alexandria 

KALB-FM 

96,9 

Alexandria 

KPDR.FM 

99.7 

Baton Rouge 

WAFB.FM 

104.3 

Baton Rouge 

WBRL 

98.1 

Baton Rouge 

WLCS-FM 

lOl.f 

Baton Rouge 

WLSU 

91.7 

Monroe 

KMFM 

104.1 

New Orleans 

WRCM 

97.1 

New Orleans 

WSMB-FM 

102.7 

New Orleans 

WTPS-FM 

95.7 

New Orleans 

wwlh 

MAINE 

100.3 

Bangor 

WGUY-FM 

93.1 

Lewiston 

WCOU-FM 

93.9 

Portland 

wGan-fm 

MARYLAND 

101.9 

Annapolis 

WNAV-FM 

99.1 

Baltimore 

WCAO-FM 

102.7 

Baltimore 

WFBR.FM 

101.9 

Baltimore 

WITH-FM 

104.3 

Baltimore 

WMAR-FM 

97.« 

Baltimore 

WMCP 

94.'» 

Bradbury HtS. 

WBUZ 

96.7 

F'-ederIck 

WFMD-FM 

101.5 

Hagerstown 

WJEJFM 

104.7 

Salisbury 

WBOC-FM 

97.5 

Silver Spring 

wGay-fm 

102.3 


TERMS: Net C.O.D., 



RADIO-ELECTRONICS needs more 
photos of service shops and service benches. 
We will pay $6.00 for each 6x8- or 8x10- 
inch glossy photo accepted. Do not "dress 
up" your bench, but take a bona-fide photo, 
preferably with men working. 


FLiAHTM*ff¥OLTA^ 


Turn knob. ExtlnRubh the nmn 

Instilntly roa«l voltage right off 
■Hal. MIN'I-VOIjT mi*asiires 65 lo H") 
V At’. .Mso 1)1*. Trll.s whether AC or 
DC. Virtually hiirnnnt-iiroof tli^iinn 
teed for 10.01)0 hours* operation. Uaki - 
lltc case. 12" flesihle te>t leads atol 
test proils. \ -mu.st” In elcnrlcal an.l 
radio work. Only $2.75 postpaid! 


^ IMDUiTlllll ORKH.mLIMRMnit J.I.J 


Boston 

Boston 

Boston 

Boston 

Brockton 

Cambridge 

Chicopee 

Fall River 

Fall River 

Fitchburg 

Greenfield 

Haverhill 

Holyoke 

Lawrence 

Lynn 

New Bedford 

Pittsfield 

Springfield 

Sorinqfield 

Springfield 

West Yarmouth 

Worcester 

Worcester 


MASSACHUSETTS 

WBMS-FM 

WBZ-FM 

WEEl-FM 

WHDH-FM 

WBET-FM 

WXHR 

WACE-FM 

WCFR 

WSAR.FM 

WEIM.FM 

WHA1-FM 

WHAV-FM 

WHYN-FM 

WLAWFM 

WLYN-FM 

WFMR 

W8EC-FM 

WBZA-FM 

WMAS-FM 

WSFL 

WOCB-FM 

WGTR 

WTAG.FM 


Ann Arbor 
Ann Arbor 

(; Rattle Creek 
Bay City 
Benton Harbor 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
East Lansing 
Flint 

Grand Rapids 
1 Grand Rapids 


MICHIGAN 

WPAG-FM 
WUOM 
WELL-FM 
WBCM-FM 
WHFB-FM 
WDTR 
WJBK-FM 
WJLB-FM 
WJR-FM 
WWJ-FM 
WXYZ-FM 
WKAR-FM 
WAJL 
WFRS 
WLAV-FM 


104.1 

92.9 

103.3 

94.5 

97.7 

96.9 

100.3 

93.5 

103.7 

104.7 

98.3 

92.5 

93.1 

93.7 

105.5 

98.1 

94.3 

97.1 

94.7 
(01.9 

94.3 

99.1 

96.1 


98.7 
9t.7 
102.f 

96.1 

99.9 

90.9 

93.1 

97.9 
96 3 

97.1 

101.1 

90.5 

107.1 

92.5 

96.9 


R A D I O-E L E C T R O N I C S lor 








































































CITY 

J iC'-sor 

Clerr.enS 
Musl^eqon 
MuSkegorj 
O'^'osso 
Pontiac 
Port Huron 
Royal Oak 
S jqmaw 
Wyandotte 


Duluth 
Man |ra*o 
M Inneapolis 
M nreapolis 
Rochester 
Cloud 
Sv Paul 
St. Paul 
Winona 


Greenville 
Gulfport 
Jickson 
Meridian 


Clayton 
Clayton 
Jefferson City 
Joplin 
Kansas City 
Kansas City 
Kansas City 
Kansas City 

Kennett 
Poplar Bluff 
St. Joseph 
St. Louis 
St. Louis 
S'. Louis 
S*. Louis 
St. Louis 
St. Louis 
Springfield 


Lincoln 

Lincoln 

Omaha 


CALL 

WIBM-PM 

WMLN 

WKBZ-FM 

WMUS-FM 

WOAP-FM 

WCAR-FM 

WTTH-FM 

WEXL.FM 

WSAL 

WJJW 

MINNESOTA 

WEBC-FM 

KYSM-FM 

K6TR 

WTCN-FM 

KROC-FM 

KFAM-FM 

KSTP.FM 

WMIN.FM 

KWNO-FM 

MISSISSIPPI 

WJPR-FM 

WGCM-FM 

WJOX-FM 

WMOX-FM 

MISSOURI 

KFUO-FM 

KXLW-FM 

KWOS-FM 

WMBH-FM 

KCFM 

KMBC-FM 

K02Y 

WHB-FM 

KBOA 

KWOC-FM 

KFEQ-FM 

KSD-FM 

KSLH 

KWK-FM 

KXOK-FM 

WEW-FM 

WIL-FM 

KTTS-FM 

NEBRASKA 

KFAB.FM 

KFOR.FM 

KOAD 


FREQUENCY 

92 u 

106.3 

106.5 

100.5 

103.1 

99.5 

99.1 

104.3 

98.1 
103.1 


92.3 

103.5 

98.5 

97.1 
94.7 
104.7 

102.1 

99.5 

97.5 


101.9 

101.5 

102.9 

98.5 


104.1 
JOl.l 

98.5 

96.1 
94.9 

100.5 


lU^.I 

98.9 

94.5 

92.3 

96.1 

91.5 
99.! 

93.7 

95.1 

97.3 

94.7 


97.9 

102.9 

92.9 


CITY 

Corning 

Cortland 

De Ruyter 

Elmi ra 

Endicott 

Floral Park 

Hempstead 

Hiqhmarket 

Hornell 

Ithaca 

Ithaca 

Jamestown 

Masse'^a 

New Rochelle 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

Niagara Falls 

Oqdensburg 

Oneonta 

Osweqo 

Poughkeepsie 

Rochester 

Rochester 

Rochester 

Schenectady 

Schenectady 

South Bristol 

Syracuse 

Syracuse 

Syracuse 

Syracuse 

Troy 

Troy 

Troy 

Utica 

Utica 

Watertown 
Wethersfield 
White Plains 


CALL 

WKNP 

WKRT-FM 

WVCN 

WENY-FM 

WENE-FM 

WSHS 

WHNY 

WVBN 

WWHG 

WHCU-FM 

WVFC 

WJTN-FM 

WMSA-FM 

WGNR 

WABF 

WCBS-FM 

WFUV 

WGHF 

WGYN 

WJ2.FM 

WMGM-FM 

WNBC-FM 

WNYC-FM 

WNYE 

WOR.FM 

WQXR-FM 

WHLD-FM 

WSLB-FM 

WOOS-FM 

WOPT 

WHVA 

WHEC-FM 

WHFM 

wrny-fm 

W6CA 

WGFM 

WVBT 

wage-fm 

WFSL-FM 

WNDR-FM 

v/:yr.fm 

W'VR 

W.^LY 

WTRI 

WIBX-FM 

WRUN 

WWNY-FM 

WFNF 

WFAS-FM 


FREQUENCY 

.:6.. 

99.9 

105.1 

106.9 

101.7 

90.3 

98.3 

107.7 
105.3 

97.3 

95.1 

93.3 

105.3 

93.5 

99.5 
(01.1 

90.7 
I0(.9 

97.9 

95.5 

100.3 

97.1 

93.9 

91.5 

99.7 

96.3 
?9.5 
106.1 

99.1 
104.7 

104.7 

96.5 

99.9 

97.9 
101.1 

99.5 

101.9 

99.5 

93.1 

102.5 

94.5 

91.3 

92.3 

102.7 

96.9 

105.7 

100.5 

107.7 
103.9 


Las Vegas 


Claremont 

Manchester 

Manchester 

Nashua 

Portsmouth 


Alpine 
Asbury Park 
Asbury Park 
Atlantic City 
B'idgeton 
Jersey City 
Newark 
Newark 

New Brunswick 
New FrunSwick 
South Orange 
Paterson 
Plainfield 


Albany 

Albany 

BInqh-amton 

Buffalo 

Buffalo 

Buffalo 

Cherry Valley 


NEVADA 
KENO-FM 
NEW HAMPSHIRE 
WTSV-FM 
WKBR-FM 
WMUR-FM 
WOTW-FM 
WFMI 

NEW JERSEY 
W2XEA 
WCAP-FM 
WJLK 
WBAB-FM 
WSNJ-FM 
WFMO 
WAAT-FM 
WBGO 
WCTC-FM 
WOHN 
WSOU 
WWOX 
WXNJ 


NEW YORK 
WROW-FM 
WRWR 
WNBF-FM 
WBNY.FM 
WBEN-FM 
WEDR.FM 
WVCV 


103.9 


106.1 

lOO.I 

95.7 

106.3 

107.3 


92.1 

107.1 

94.3 

100.7 
98.9 

103.1 

94.7 

91.1 

98.3 

93.5 

89.5 
107.1 
103.9 


93.9 

95.5 

100.5 

92.9 

106.5 

96.9 

101.9 


Asheville 

Asheville 

Burlington 

Burlington 

Charlotte 

Charlotte 

Charlotte 

Charlotte 

Charlotte 

Durham 

Fayetteville 

Gastonia 

Goldsboro 

Greensboro 

Greensboro 

Greensboro 

Henderson 

Hickory 

High Point 

High Point 

Raleigh 

Raleigh 

ReldsviKe 

Roanoke Rapids 

Rocky Point 

Salisbury 

Shelby 

Statesville 

Wilson 

Winston-Salem 

Winston-Salem 


NORTH CAROLINA 
WISE-FM 
WLOS-FM 
WBBB-FM 
WFNS-FM 
WAYS-FM 
WBT-FM 
WIST 
WMIT 
WSOC-FM 
WONC-FM 
WFNC-FM 
WGNC-FM 
WGBR-FM 
WCTP 
WFMY 
WGBG-FM 
WHNC-FM 
WHKY-FM 
WHPE-FM 
WMFR-FM 
WNAO-FM 
WRAL-FM 
WREV 
WCBT-FM 
WCEC-FM 
WSTP-FM 
WOHS-FM 
WSIC-FM 
WGTM-FM 
wair-fm 
WSJS-FM 


102.5 

104.3 

101.1 

93.9 

107.7 

99.9 

104.7 

106.9 

103.5 
105.[ 

98.1 

101.9 

93.3 

98.7 

97.3 

100.3 

107.3 

102.9 

95.5 

99.5 

96.1 
fOl.5 
102.1 

98.5 

100.7 

106.5 

96.1 

105.7 

106.7 

93.1 
IO-*.f 



1RJ1.LIj4NT new 


AMPLIFtER! 



'A'Widc-Rongc 

-^Scrotch 

Suppressor 

'A'Voiumc 

Expander 


A»uri» 


Supreme per* 
fermanee 
with any vari* 
able reluct* 
once pickup. 


EXCLUSIVE 

G.E. PICKUP CIRCUIT 

New circuits enable you to attain 
full benefit from the new G-E Vari¬ 
able Reluctance Magnetic pickup. 
Employs an eiclutive. humless pre¬ 
equalized pre-amplifier to produce 
the most satisfying musical amplifier 
the world has ever known, If you 
are e perfectionist, you are the one 
for whom the ACA-IOOGE was de- 
signed. Send for technical literature. 


Cotp. Of Aheiica 


I 398-10 Broadway, New York 13, N. Y. 


wpoRnmy ad-lets 

,\<h«-iiiM-in<*iiiN III (lilii section cost iru- .1 uonl for 
e icli iiisci'i iiMi. Name, adilress and illlci.ll^ niusL be 
iiiclmled Ji the aboie rate. 1 ‘ash sh.iii! l .,(»oiiipaiiy 
all clas'itied adverti-einerith imlt-ss | I .red by an 
accredited advertUliitf jgeiicy. .No ad^ i. Iseiiiciit for 
leas tliaii ten wonu aciein*.!. Ten lutiv.il diMiiunt 

SIX Issue.,, twenty pen .I iUfl\e i^Mu-,. ubjec- 

liiiiiable or misleailiiii: adwrliseiiteiita iiol uri-epted. 

.\ l\erti-eiiieiit- for .laniui'.\. Itilb l.ssiie, iiiii»t reach 
u> rot later than No\einbei II. ints. 

Radio-Electronics, 25 W. Broadway, New York 7, N. Y, 


IMlON<>i;».\l*U RK(Y)1<I>.< 2be. C.VT.tLOOrE. l*.\Tl.\- 
simmiili. ilast M.irkei, Wilkes-Iiarre. I'eima. 

I I LEtTlCIC EYE aSU .\.Mri>lFIKR KIT. INnJll>E.S 
bli.lMvll. M iiaitivity eontiol r* la.v, atnldiller. punched 
cli;i--l>. ^•.^ndelll^er.'i. resi.<tnr-. li,iKranis, etc. Industrial' 
(liiuli apidlcablo to coiiniinK, sorting, burglar alarms, 
I.hertl'ing 'M..pla,v», Windnw d.inonstralions, Xnias trc« 
ot iiioi.<d railroad control. Visible and infra-red sensitive, 
.sl'Ki’l AL $7.’o Tostpald. Klerliic lAwitrols Co., Fiil- 
toii .< 1 .. Unxtklyii, N. Y. 


.\.M.\TEl H R.tr»IO Ut’ENSK.'i. CO.\irijKTl': TILEORY 
pnparalioij for Passing amateur radio exaiidnitloiis. Kuiiie 
study ariil resilient courses. .Vniericari Radio Institute, 
lul \Ve-t •i.'Irii St., New York City. Ket* uur ml on Page 91. 

YOt' V.V.V .\CVl'R.4TEI^Y .MWG.N SrPKRItKTKIlOltV.NH 
I receivers without signal generator. CVmiideie iii.st ructions 
^ II. .Morieybaclc guarantee. Chas. Gates. PecM 2. Texas. 


la.NTA.STER, AIXWINE & RO.M.MKh. 43n ROWEN 
ftuilding, Washington 5. I>.C. Registered Patent Attorneys, 
j Practice before Pnlted .'<tates Patent omre. Validity and 
Infr-ngeriieiit Ituesllgations and OpinloiK. Rooklet and 
I form '■ Evidence of Conception" forwarded iipiMi request. 

I MAGAZI.VES tRAt'K I)ATEI>i FOREIiIN, IKEMESTIP, 

arts. Hooks, booklets, subscriptions, pin iips, etc. Cata¬ 
log lOc (refunded). Cicerone's. s63 First Ave.. New 
York 17. .N. Y. 


S!.T,K(TEi:) GRGIT GF MEN. GRADl .ATE.'i OP AVKiX 
“'*1*'* de.<lre eniplo>inent in Ka<Ilo Field, 

'till tr.ivel atiyuliere. gii.ilitled In radio servicing, Instal- 
I ■♦’Oil. lest instruments, rircnil otierathm. etc. Contact 
IM.’ceuicrd Dept.. Ea^tprn Technical School. .188 Purchase 
Street. Nfw Redfurtl. Mass. 


V\i TK.sr El|riP.\IKNT~YGr CAN NGW t^SE YOUR 
KM Siffud Gvner.'iiur and align an F.M Rad In in thirty 
t ♦;iii‘rv Tills Insiniiii ot (A.tU-F.M) is Vmirs with full 
Ah tiifiieni 1 11 stmet ions for f9.ib> or plans to build It for 
$I.Ub. Rtiggles-Ib'urth Prolucts, 314 Olentangy Street 
C luiiihiis 2. Oliio. 

W.WTEIt -.tlflh I,RS. AhUMlNrAT FOIIj .flililU" TO 
IS .\nv uldtli. Gnml-All ('oriilmser Co . Ogallahi 
Nebra.<ka. 

WE REPAIR all TVPI:.«< OF KLEtTRICAL TnsTRI’ 
riient.< tiiiii- cths kers and aii.ilv/.eilla/.ltdon Inctriinii-iir 
f o. t Klertrj€* .Mi-irr Uditiratoryi. I In Liberty Streel. .N'lov 
kiirk. N, k 'I'cletdiiHie R.Xriliv 7-t23f>, 

roKT.xRLE .-triTc.xsf; .-^izE RAhio .SHOP, ritilo it 

and doidile Miiir inr-nnie: uritt- loi ]|ler.iruie. Gland E*«-d- 
er,il. Argentine Rot *;7C. Kall-.^^ City 3. Kansas. 

„ WANTETS: UscIN.D. SPRAYRKIIRY UAOlO CoURSK. 
Box 192. Oiirav, i’(4o. 


- WANTED - 

Rl“e-fric V-xru<im Tubes, Types 
101’= I02F, 27'>A or B TlOA or 8. 311 A. 
3I3C. 323A. 328A. 329A, 348A, 349A, 
352A, 373A, 374A, 393A, 394A. 121A BaU 
Uxf Lanos 

Box D-1, c/o Radio-Electronics 

25 W. Broadway New York 7. N. Y. 


DECEMBER. 1948 
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operates on 110-120 volta AC/ 
DC. Contains everything you 
ne^. Instruction 0ook« Metal 
Chassis, Tubes, Condensers. Resistors and all other nec¬ 
essary radio parts. The 36-page Instruction Booh writ¬ 
ten by expert radio instructors and engineers teaches you 
to build radios in a professional manner. The first cir¬ 
cuit built is a simple one-tube detector receiver, each 
succe^ing circuit incorporates new arrangements of de. 
tectors. RF and AF amplifiers. This kit is excellent for 
learning the principles of receiver, transmitter and 
amplifier design. It is used in many radio schools and 
colleges. All of the commonly-used detectors are used, 
including diode, grid leak, plate and infinite.impedance. 
The transmitters are designed with Hartley and Arm 
strong oscillators* using screen-grid and control-grid 
modulation. Both vacuum tube and selenium rectification 

WE PAY POSTAGE ON PREPAID ORDERS 




ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

YOU MEED MO ADDITIOMAL PARTS! 

THE PROGRESSIVE RADIO KIT l> tiu ONLY COMPLETE KIT 

are employed in these circuits- The circuits are designed 
to provide excellent performance. Altogether, fifteen 
circuits are constructed, including 11 receivers, 1 audio 

^ A»»as A m WifrK AI III DI # 


amplifier, and 3 transmitters. The sets start with simple 
circuits of 1 tube plus rectifier, gradually grow_ more 
complex, and finish with several examples of radio sets 
using three tubes plus rectifier. 

PROGRESSIVE RADIO KIT , , , ONtV S14.7S 

SPECIAL FREE OFFER 

Electrical and Radio Tester sent absolutely FREE with 
each Progressive Radio Kit. PLUS FREE membership in 
progressive Radio Club. Entitles you to free expert ad¬ 
vice and consultation service with licensed radio techni¬ 
cians. Write for further information or ORDER your KIT 
NOW! 

C.O.D. ORDERS SHIPPED COLLECT 


ATTENTION RADIOMEN !! ’o' 

• RADIO KITS • AMPLIFIER KITS • FM COIL & CONDENSER KITS • RESISTOR KITS 
- CONDENSER KITS • RADIO TOOL KITS • FM-AM CHASSIS • SPEAKERS • 

PARTS • PORTABLE RADIOS • CAMERA-RADIOS • TUBES • AUTO RADIOS • HOME 
RADIOS • TELEVISION SETS • TELEVISION CABINETS • TEST EQUIPMENT • FM 
TUNERS _____ 

PROGRESSIVE ELECTRONICS CO. 

DEPT. RE-20 497 UNION AVE. BROOKLYN 11, N. Y. 



WHERE RADIOMEN MEET, EAT and SLEEP 

'OTELj^ TBAWD 


Vtaif the 
F'AMoUS 
FIESTA 

LorscF 

Fitioufti'tl for 
Ft fit {•'ood 






Atlantic Citys Hotel of Distinction 

The Ideal Hotel for Rest and Relaxation * 
Beautiful Rooms * Salt Water Baths * Glass 
inclosed Sun Porches * Open Sun Decks 
atop • Delightful Cuisine * Garage on 
premises. * Moderate Rate Schedule. 

Exclusive Pennsylvania Ave. and Boardwalk 


CITY 

CALL 

FREQUENCY 

Newark 

WCLT 

100.3 

Portsmouth 

WPAY-FM 

104.1 

Springfield 

WJEM 

lOB.? 

Steubenville 

WSTV-FM 

103.5 

Tiffin 

WTFM 

98.3 

Toledo 

WTDS 

9!.3 

Toledo 

WTRT 

99.9 

Toledo 

WSPD-FM 

101.5 

Wooster 

WWST-FM 

104.5 

Youngstown 

WFMJ-FM 

105.1 

Youngstown 

WKDN-FM 

98.9 


OKLAHOMA 


Ardmore 

KVSO-FM 

93.7 

Durant 

KSEO-FM 

107.3 

Enid 

KCRC-FM 

102.7 

Muskogee 

KMUS 

101.5 

Muskogee 

KBIX-FM 

98.5 

Norman 

KOKU 

90.9 

Okldiljoma City 

KOCY-FM 

94.7 

Oklahoma City 

KOKH 

90.1 

Oklahoma City 

KOMA-FM 

105.9 

Oklahoma City 

KTOK-FM 

104.3 

Oklahoma City 

WKY-FM 

98.9 

Stillwater 

KOAG-FM 

91.7 

Stillwater 

KSPI-FM 

93.9 

Tulsa 

KAKC-FM 

95.5 

Tulsa 

KWGS 

90.5 

Tulsa 

KTUL-FM 

97.1 


OREGON 


Albany 

KWIL-FM 

101.7 

Eugene 

KRVM 

90.1 

Eugene 

KUGN-FM 

99.1 

Grants Pass 

KGPO 

96.9 

Portland 

KGW-FM 

100.3 

Portland 

KOIN-FM 

101.1 

Portland 

KPFM 

97.1 

Portland 

KPOJ-FM 

98.7 

Portland 

KPRA 

95 5 


PENNSYLVANIA 


Allentown 

WFMZ 

95.9 

Allentown 

WKAP-FM 

100.7 

Allentown 

WSAN-FM 

99.® 

Altoona 

WFBG-FM 

103.7 

Altoona 

WAPJ 

96.5 

Bethlehem 

WEST-FM 

107.9 

Bethlehem 

WGPA-FM 

95.1 

Bradford 

WESB-FM 

97.5 

Butler 

WISR-FM 

97.7 

Chambersburg 

WCHA-FM 

95 5 

DuBois 

WCED-FM 

102.1 

Easton 

WEEX 

98.3 

Erie 

WERC-FM 

99.9 

Erie 

WLEU-FM 

97.9 

Harrisburg 

WABX 

100.9 

Harrisburg 

WHP-FM 

97.3 

Jonnstown 

WARD-FM 

105.3 

Johnstown 

WJAC-FM 

95.5 

Lancaster 

WGAL-FM 

101.3 

Lancaster 

WLAN-FM 

96.9 

Lebanon 

WLAB 

104.1 

Lebanon 

WLBR-FM 

lOO.I 

Lewistown 

WLTN 

97.9 


CITY 

Fargo 


Akron 

Alliance 

Ashland 

Bellaire 

Canton 

Canton 

Canton 

Cincinnati 

Cincinnati 

Cincinnati 

Cleveland 


CALL 

NORTH DAKOTA 
KVNJ-FM 

OHIO 

WAKR-PM 

WPAH 

WATG 

WTRF-PM 

WAND-FM 

WCMW.FM 

WHBC-FM 

WCTS 

WLWA 

WSAI-FM 

WBOE 


ENCY 

CITY 

CALL 

FREQUENCY 


Cleveland 

WEWS-FM 

102.1 

92.3 

Cleveland 

WHK 

100.7 

Cleveland 

WJW-FM 

104.1 


Cleveland Hts. 

WSRS-FM 

95.3 


Columbus 

WCOL-FM 

92.3 

97.5 

Columbus 

WELD 

97.1 

101.7 

Columbus 

WHKB 

98.7 

101.3 

Dayton 

WHIO-FM 

99.1 

100.5 

Elyria 

WEOL-FM 

107.3 

92.5 

Findlay 

WFIN.FM 

100.5 

94,9 

Fostoria 

WFOB 

105.5 

94,1 

Fremont 

WFRO 

99.3 

101.9, 

Hamilton 

WMOH-FM 

103.5 

lOl.l 

Lakewood 

WLAL 

104.9 

102.7 

Lima 

WIMA.FM 

102.1 

90.3 J 

Lima 

WLOK-FM 

103.3 


McKeesport 

Meadville 

New Castle 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pottsville 

Reading 

Scranton 

Sharon 

State College 

Sun bury 

Uniontown 

Uniontown 

Warren 

West Chester 

W| Ikes-Barre 

Wilkes-Barre 

Wi IliamSport 

York 

York 


Providence 

Providence 

Providence 

Providence 

Providence 


Anderson 

Charleston 

Charleston 

Columbia 

Greenville 

Greenville 

Greenville 

Greenwood 

Spartanburg 

Spartanburg 


Bristol 


WMCK-FM 

WMGW-FM 

WKST-FM 

KYW-FM 

WCAU-FM 

WFIL-FM 

WIBG-FM 

WIP-FM 

WJUN 

WPEN-FM 

KDKA-FM 

KQV-FM 

WCAE-FM 

WJAS-FM 

WKJF 

WMOT 

WPAM-FM 

WEEU-FM 

WARM-FM 

WPIC-FM 

WEHR 

WKOK-FM 

WMBS-FM 

WNI<? 

WNAE-FM 

WWCH 

WBRE-FM 

WIZZ 

WRAK-FM 

WRZE 

WSBA-FM 

RHODE ISLAND 
WJAR-FM 
WLIV 
WPJB 
WPRO-FM 
WPTL 

SOUTH CAROLINA 
WCAC 
WCSC-FM 
WTMA-FM 
WIS-FM 
WESC-FM 
WFBC-FM 
WMRC-FM 
WCRS-FM 
WDXY 
WSPA-FM 

TENNESSEE 

WOPI-FM 


104.9 

100.3 

101.1 

92.5 

98.1 

102.1 

94.1 

93.3 

91.7 

102.9 

92.9 

98.1 

96.1 

99.7 

93.7 

94.5 

95.5 

92.9 

105.7 

102.9 
90.9 

94.1 
105.7 

106.5 

92.1 

91.3 

98.5 

103.3 

100.3 

98.5 

103.3 


95.5 
107.7 
105.1 
92.3 

91.5 


101.1 

96.9 
95.1 

94.5 

92.5 

93.7 

94.9 

95.7 

100.5 

98.9 


96.9 

RADIO-ELECTRONICS for 
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CITY 

CALL 

FREQUENCY 

Chattdnoogs 

WAPO-FM 

94.7 

Chattanooga 

WVUM 

98.1 

Clarksville 

WCLC 

106.7 

Jackson 

WTJS-FM 

100.7 

Johnson City 

WJHL-FM 

100.7 

Kingsport 

WKPT-FM 

98.5 

Knoxville 

WKPB 

93.3 

Knoxville 

WROL-FM 

97.3 

Memphis 

WHHM-FM 

106.9 

Memphis 

WMCF 

99.7 

Nashvi lie 

WSIX-FM 

97.5 

Nashville 

WSM-FM 

TEXAS 

103.3 

Abilene 

KRBC-FM 

96.9 

Amarillo 

KGNC-FM 

104.3 

Beaumont 

KRIC-FM 

99.5 

Belton 

KMHB 

97.1 

Dallas 

KIXL-FM 

104.5 

Dallas 

KRLD-FM 

92.5 

Dallas 

WFAA-FM 

97.9 

Denton 

KDNT-FM 

106.1 

Edinburg 

KURV-FM 

104.9 

Harlingen 

KGBS-FM 

94.7 

Houston 

KOPY 

97.9 

Houston 

KPRC-FM 

102.9 

Houston 

KTRH-FM 

lOl.f 

Houston 

KUHF 

91.7 

Houston 

KXY2-FM 

96.5 

Lubbock 

KFYO-FM 

99.5 

Lufkin 

KRBa-FM 

95.5 

San Angelo 

KGKL-FM 

94.5 

San Antonio 

KISS 

99.5 

San Antonio 

KONO-FM 

92.9 

San Antonio 

KTSA-FM 

104.1 

San Antonio 

KYFM 

101.5 

San Antonio 

WOAI-FM 

102.5 

Texarkana 

KCMC-FM 

98.1 

Tyler 

KGKB-FM 

101.5 

Vernon 

KVWC-FM 

98.7 

Wichita Falls 

KTRN 

97.3 

Wichita Falls 

KWFT-FM 

UTAH 

99,9 

Ogden 

KOPP-FM 

103.9 

Salt Lake City 

KDYL-FM 

98.7 

Salt Lake City 

KSL FM 

VIRGINIA 

(00.3 

Arlington 

WARL-FM 

105.5 

Danville 

WBTM-FM 

97.9 

Harr isonPurg 

WSVA-FM 

100.7 

Lynchburg 

WLVA 

97.5 

Lynchburg 

WWOD-FM 

107.9 

Newport News 

WGH-FM 

96.5 

Norfolk 

WARY 

105.3 

Norfolk 

WRVC 

102.5 

Norfolk 

WTAR-FM 

97.3 

Portsmouth 

WSAP-FM 

99.7 

Richmond 

WCOD 

98.1 

Richmond 

WLEE-FM 

102.9 

Richmond 

wrnl-fm 

102.1 

Richmond 

WRVB 

94.5 

Roanoke 

WDBJ-FM 

94.9 

Roanoke 

WSLS-FM 

99.1 

Roanoke 

WROV-FM 

103.7 

Suffolk 

WLPM-FM 

107.7 

Winchester 

WINC-FM 

WASHINGTON 

92.5 

Longview 

KWLK-FM 

103.9 

Seattle 

KING-FM 

94.9 

Seattle 

KRSC-FM 

98.1 

Seattle 

KIRO-FM 

100.7 

Tacoma 

KTNT 

WEST VIRGINIA 

97.3 

Beckley 

WCFC 

101.3 

Beckley 

WJLS-FM 

99.5 

Bluefield 

WHIS-FM 

104.5 

Clarksburg 

WPDX-FM 

95.1 

Huntington 

WHTN-FM 

lOO.b 

Huntington 

WPLH-FM 

102.5 

Logan 

WLOG-FM 

103.3 

Morgantown 

WAJR-FM 

99.3 

Oak Hill 

WOAY-FM 

94.1 

Wheeling 

WKWK-FM 

97.3 

Wheeling 

WWVA-FM 

WISCONSIN 

9B.7 

Beloit 

WBNB 

f07.3 

Chilton 

WHKW 

89.9 

Oe 1.3fie Id 

WHAD 

90.7 

Eau Clair 

WEAU-FM 

94.1 

Green Bay 

WJPG-FM 

101.1 

Green Bay 

WTAQ-FM 

102.5 

Greenfield 

WWCF 

94.9 

Janesville 

WCLO-FM 

99.9 

LaCrosse 

WKBH-FM 

93 1 

Madison 

WFOW 

104.9 

Madison 

WHA-FM 

88.7 

Madison 

WI8A-FM 

101.5 

Madison 

WISC-FM 

98.9 

Marshfield 

WDLB-FM 

103.9 

Merrill 

WLIN 

100.7 

Milwaukee 

WEMP-FM 

94.1 

MiiwauKee 

WlSN-FM 

102.9 

Milwaukee 

WTMJ-FM 

93.3 

Neenah 

WNAM-FM 

98.5 

Oshkosh 

WOSH-FM 

92.9 

Racine 

WRJN-FM 

100.7 

Rice Lake 

WJMC-FM 

96.3 

Superior 

WEBC 

92.3 

Waukesha 

WAUX-FM 

95.3 

Wausau 

WHSF 

89.1 

Wausau 

WSAU-FM 

95.5 

Wisconsin Rapids 

WFHR-FM 

103.3 

DECEMBER 

194 8 



SELSYN TRANSMITTER 
AND INDICATOR 



as Ka<lir> lieAh) position iiiillrainr, for llatn. Tclo* 
visliMi. or roiiiTDcrrliil nso. Coinoleti* wiili 1-82 Jlvo ineli 
iiulicaiiir. AiHO»yii Trans. 12 Volt 00 Cycio transformer, 
and wiring InstnirtIons. QC 

Price; NEW . ^ J 

1-82 Indicator only .$4.95 


ANTENNA MAST MOUNT 

Mikltiide Mast Mount—<7an ho ni<iutit«l oti Chimneys, 

on Kahle. slanted, or flat roofs or on sides or turners 
of brii-k or frame walls. Ideal for holding all lM>[niUr 
lyiu'S of Television and FM Antennas It) sizes ni» to 
IVi’' diameter. Made of aluminum, with steel hard¬ 
ware. platetl. Cotntileto with handliiK for ehlrntiey 

iiitiiintltn;. CD 

Less banding . $3.00 


DYN AMOTORS—IN VERTERS— 
MOTORS 

MG-I49F INVERTER, Input 24 Volt DC: Output 26 
Volts 100 cycle ‘.TSO VA or 115 Volt lOl) CQ QC 
lyclv ittOVA. Reconditioned and tested .... ^ 

MOBILE DYN A MOTOR 9 Volt. Itumt, output 405 Volt 
tl‘ .MA. I) \ (>lt input,outptit 280 Volt 95 4t 3 

.\l A. D.M635X. New . 

PM DYNA MOTOR—12 or 21 Volt Input, out pat 500 
Vult .50 .MA : 6 Volt in|»Ul, output 240 \ olt Cl OC 

50 .MA. New . . 

MOTOR 6 or 12 Volt AC-DC. HeaO' Duty rove«riih]e 

nicitor with 5/16" x 7/16" shaft. $2.95 

MOTOR--6 \olt .AC-I)C .Motor Ideal for auto fans, 
nuxiels. etc. Shaft %" x JQ 


Used, tested 
ADDRESS DEPT. RE 


COMMAND RECEIVER— 
AC POWER SUPPLY 
AND SPEAKER 



BC 454 COMMAND 
RECEIVER 

3 to 6 MeEaO'rlcS. Covers T.'i 
and 80 meter amateur band. 
rrliT will) sohe C/C QC 

rnalics. new. 

TUNING CRANK lor t'mum. 


Itweirers 


65c ea, 


AC POWER SUPPLY AND SPEAKER 


Completely wired p(m-er suij ^ 
ply and speahci. uith volume 
emit>id C \V and nn and ofT 
switrh. honst'd In metal mh- 
Inel. size l^” \ 5'A" x 

4V4". I'or above receiver or 
any iMliiT type euniiincid le- 
celver, ready to irhiK Into re- 
n-lver or ruik. and Hit Volt 
60 (Wclo line. 

Price completely <C 1 il QC 

Wired . 

Price kit of 
Parts only ,.. 


9.95 



B 19 MARK II TRANSMITTING AND 
RECEIVING SETS 

COMrLKTC wilti .itl Sparc iiarts ineludiiki; I .'t sp.irc 
lulicK. .*<cl rciuly Id operaic fruni 12 l«» 24 V«ilis l>C. 
Frx‘<iuency rantre 2 to 8 Me (tO and 80 ^ ^ 

nu'icrsi. Sc(>ar:>te 2:»r) Mr Trati»». & Itcc CCQ CQ 
and iwo lul*c anijililicr. Price: New .... 

MARKER BEACON RECEIVERS 

IIC-t023 Iterolves 7r» Mr. Mmliilaled Sif'nal. ran )>c 
vurleil fniiii 02 |<> 80 Me. Oper:«ieH self-i'Diiiabied sen- 
si live rel.iy ibat can l>e uaed In operate eunipiuent front 
remote iioini. .S'ee<ls oiil.v 12 to II Vcilt.v DC for lil.T- 
inetii ari<l plate vollaK^e. Coinplelo witli 4 iij)»es. 
Ncheni.'itie. .<iiock niotintoil. Size .'iaj," x 

X .1 7/10". .S'ew, »ti orlffinal hoxes. ^3 30 

INTERPHONE AMPLIFIER BC 34T 

.\niiy Aircraft Type: )P.e>» CF8 Tube. CiMilains two (2> 
Midtrot Hl^t* Fidelity IJTC oiinrer transformers CWt" x 
I liipnt 200 t»hm to swufle or push putt flrld. 

Out|>ut 2(n» oinn from slittfle or pnsP pull pl.ite. 
plus reslsii»rs. ctnideiisers. etc. Conipletely en- 
r]i>M>il. Sl'/.e \ 4" X ft" Less Tulie—only 

e.teli . 


79e 


Or 3 for 

Prices F.O.fl., Lima. Ohio 


FAIR RADIO SALES 


.52.00 

25«/« DEPOSIT On C.O.D. Orders 


1 32 SOUTH MAIN ST 

LIMA, OHIO 


0P}tTHANeeits 

' in black crackle finish 








m^PHONS 


Snaps on your 
receiver in 5 seconds! 

Balances on the shoulder _ 

, a|69 

postpaid c^l 



Tlic F-l or New Model Re¬ 
ceiver requires an F-I 
Rest-A-Phone. 



The E.l or Old Mi,del Re- 
Ceiver requires an E-1 
Kest-A-Phone. 


Send 20% Oepostf, Bofonce C.O.D. 

OFFENBACH & REIMUS CO. 

372 Ellis St.« San Francisco 2, Colif. 


Prepare for a Good Job Now in 




Only 25c 

.“litft-lO Rro.dw.y 


Elements of MACNETK 
TAPE RECORDING and 
999 Applicotions 
by A. C. SHANEY 


COW. of iiMnuai 

New York 13, N. Y. 


LEARN QUICKLY IN 
THE GREAT SHOPS OF 

COYNE 


<<H01VIE STUDY’’ COURSE 


Get reatly for a better job. biCRcr pay NOW in 
Radio-Television. Cash in with ‘’All-around” 
kriowlctlgc of Radio—KM.—Tidcvision. Train on 
actual Cfiiiiiiment not by‘ Honif'-stiidy". Von learn 
quickly at COYNE because it’s a real SHOP course! 

••also Finance Plan for 
NON-VETERAN S. Don't In Irvck of cash hold 
you back. Many earn while learning. Special plan 
for men of draft age. Get facts today! 

SEND COUPON FOR FREE BOOK 

Send at once for Ilig Free Book on 
Radio, Television, h*. M., Electronics 
and facts about our Finance Plan. 

-MAIL THIS COUPON TODAY’ 

Coyne Electrical and Radio School 

500 S. Paulina St., Dept. 98-88, Chicaso 12, II.I 

Please send Big FREE Buok and complete details. 


NAME . 


STREET. 
CITY. . .. 



TINY RADIO! 

Red plastic case. No tubes, 
batteries or electric “piUR- 
Ins*’ neededi Guaran¬ 
teed to receive local 
stations. Only 53.90 
<ck. Mo, e.T8h) postpaUl 
or send only $1.00 and 
P.iy $2.im C.O.D. Complete 
to play on easy connec- 
... A'ith Personal phone. 

Get your tiny radio now! 

DEPT, Taa-iA. Kearney, nebr. 
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Transformer Scoops! 

Transformers llstoil are full- 
<h<'ll tyi)0, iipriRlit niount- 
inc. Color coiled leada. 

Brand new! (Biantities are 
limited—so order now I 

MA>2$10—Power Trans¬ 
former 8r>t) VCT. 2(10 MA; 

5V, 3A; and 5A. 4H' 

X 4' X Hegulur list 

$12.75. Xow only. S4.$$ ea. 

MA-2S21—Driver Trans¬ 
former 6 KO to PP 6L6, Class 
AR2. Bated 40 MA. PrP 

niary current. .‘P x 2Vi' x 3', A $3,75 value. Mld- 
.\merlea's value price.$1,CS •«* 

MA-2$21—Filament Transformer 115 V, 6-cycle 
primary. G.3V. 3A secondary. 3' x 2H' * 2H* 

...$1,4$ 

Amazing FM Antenna 

Model A-lOO for use Indoors—eliminates trouble 
of erecttiu: outside antenna. Tunes ss-los MC band 
with exi^elleiit sIkijuI pain. May be mounted on wall 
or out of HlPlit under nip. ('omplete with twin lead- 
in cable: merely conneet to receiver antenna posts. 
Hrund new in orlpinul factory cartons, i^blppliip wt. 
1 lb.$1,4$ ea. 



SERVICEMAN SPECIALS 

M A-2169 Aiiicruu loop for AC-PC sets.i5c 

MA.3303 li-a riJhher line t*ord with blue.I2e 

Standard Brand 
Electrolytic Condensers 

59c each. 10 for 15.49 
MA-842 PM6 tnfil. 4.50 WVlH* 

MA>866 20-2(1 liifd. 400 WVDC 
MA.839 40-40 mfd. 151) WTDC 

Chokes and Transformers 

MA,2526 II henr.v, 15o M.\. 150 oliin choke.. .$(.29 
MA-2530 1*00 VCT. 50 MA: 6.3V. 2A: 5V 

2.\ ininsfiiriiier <l»alf-8hell iiitp.)... 2.09 
MA-1290 1.5 lu-iiry. Till MA. I2ii oluii choke... .49 
MA-1205 riilver»!il iKJlput tratisfunuer for 
sliiPle p.p. or harallrl tuiu-i; rated 

12 wans strap mip.). 1.19 

MA.2525 600 VCT. JOO MA: 6.3V. 3A; 5V. 

3A iraiisforruer (uprlpht mtp.).2.79 

Volume Controls with Switches 

39c each. 10 for $3.49 

MA.II4I loo.null ohm M A-1153 50n,00o ohm 

MA-II07 250.000 olun M A. 1164 1 niPPoluii 

M A. 1134 350.000 oluu M A-1105 2.5 mcpobm 

PM Speakers 

MA-2232 3%^ 1.47 oz. Alnico 5.$1.29 

MA-2214 .5*. 1.47 iw. Alnb-o 5. 1.29 

MA-2229-1 6". 1.6S oz. Alnl(X> 5. 1.69 

MA-2267 8-. 21 oz. Alnico 3. 3.79 

MA-2268 ir. 21 ox. Alnlwi 3. 6.50 


TERRIFIC SAVINGS ON 

CERAMIC GRID CAPS 



clasp to fit 807. 2X2 and 
other popular tubes. Made by 
a famous inanufacturer. Regu¬ 
lar 2 le. Oet your share while 
they last at this sensational 
low price. M A-2234. 6 for 7$c 


Order from this Ad 

Quantities on above-listed Items are strictly limited I 
You must act fast to make sure you pet what you 
want. Send '25% deposit. I*ay balunee plus iiostape 
on delivery, cet your name and address on Mid- 
AinOrJca’s select nmtllnp list to receive monthly 
barPaln bulletins that plve you first eraek at the 
latest, preatest. iiiuney-savlnp buys in radio iiarts, 
cleetronlc eijulpment. tubes, etc. Send orders and 
t data to I — 


mailing list < 


• De8kHK-128 


^MID*AMERI^ 


2412 5. MiEhigaii Avenue 
” Chicago 16, 111. 


Try This lie - 


SETTING A.F. OSCILLATORS 

Many a constructor of audio test gen¬ 
erators is confronted with the problem 
of calibration. For best results another 
calibrated oscillator should be used. 

If the builder is a ham or knows one, 
he may have access to a surplus BC-221 
r.f. frequency meter, which can be used 
very nicely for the a.f. calibration. 

Feed the audio output of the fre¬ 
quency meter into the vertical input of 
an oscilloscope, and the output of the 
audio generator into the horizontal in¬ 
put, Let the meter warm up for at least 
15 minutes; then switch it to the low 
band and set it to zero beat with the 
built-in crystal standard. 

Now tune the variable-frequency os¬ 
cillator in the frequency meter to vari¬ 
ous frequencies differing from the crys¬ 
tal comparison frequency by amounts 
from zero to 10 kc. The difference be¬ 
tween the crystal check frequency and 
the v.f,o, frequency will be the audio¬ 
frequency tone. 

Compare the a.f. generator frequency 
to that put out by the frequency meter. 
When they are equal, the scope will 
show a more or less perfect letter 0, 
The generator scale can be marked at 
each point of comparison. 

IGINIO CORRENTE, 
Bayonne, K, J. 

STARTING FLUORESCENTS 

Here is a method for starting burned- 
out fluorescent lamps. Old lamps can be 
used indefinitely. 

The burning out of the lamp means 
that one or both of the filaments has 
opened. The filaments heat the gas in 
the tube so that they will not need a 
higher starting voltage than is available 
from the 117-voIt lines. 

The drawing illustrates the method 
of starting lamps with open cathodes. 
An ignition coil and interrupter create a 



high-voltage a,c. This ionizes the gas 
sufficiently to allow the 117-volt line cur¬ 
rent to keep the tube lit. After the lamp 
is started, the coil can be removed. 

Donald G, Berlyer. 

Ballarat, Australia 

CRYSTAL HOLDER 

A cl ip-type fuse holder for 3AG-size 
fuses makes an excellent holder for the 
negative terminal of the 1N21 or 1N27 
silicon crystals which are available on 
the surplus market, A tube-pin clip 
from an octal wafer socket is a good 
connector for the positive end. 

Harry Mandel, 
Brooklyn, N. Y. 


S-METER 

I had a 0-10-ma meter which I 
wanted to use as an S-meter in an or¬ 
dinary home receiver. The set used two 
6K7’s as i,f, amplifiers. Both cathodes 
were connected together and to ground, 
I inserted the meter between the 
cathodes and ground, as the diagram 
indicates. The 5(>-ohm rheostat is used 


IF STAGES 



for zero adjustment. The switch by¬ 
passes the meter and reconnects the 
cathodes directly to ground when no 
meter indication is desired. 

If the i.f. tubes in your receiver have 
cathode-bias resistors, place the meter 
between their ground ends and ground. 
Be sure bypass condensers are ground¬ 
ed, 

John A. Bishop, 
Transvaal, South Africa 

WINDOW ANTENNA 

My landlord doesn’t allow antennas 
on the roof of my apartment house 
(although he had just installed a new 
television receiver) so I used the scheme 
shown in the drawing. 



The antenna is a 10-foot collapsible 
rod type, obtained from surplus. It is 
mounted on a strip of wood. The other 
end of the strip is bolted to the window 
sill. 

When I am ready to go on the air, 
I swing the strip around so that the 
antenna is outside the window. The 
antenna is then raised. 

I am using this antenna on 10 meters 
with very good results. I see no reason 
why it couldn’t be used as well on 6 
and 2 meters, 

G. Samkofsky, W2YSF 
Brooklyn, N. Y, 

CHEMICAL CONTAINERS 

Many radio preparations, such as 
chassis cleaner, come in bottles without 
applicators. Clean out old liquid shoe 
polish bottles and put the solutions in 
them. The applicator furnished for the 
shoe polish can then be used for the 
chemicals. 

William Muessig, Jr., 
Aurora, Ore, 

RADIO-ELECTRONICS for 
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PRACTICAL DISC 
RECORDING 


Answers Your Questions 

PRACTICAL INFORMATION 

Here iu» the book that thoiisjtndB of linlio en¬ 
thusiasts have lieen waitinu for. 

Whether youVe intci^sted in amateur or I'lO- 
fessional roconliiiB, you'll fimi FU Nd lCAl 
DISC KSCOltliING by Richard H. Dorf in¬ 
valuable. It not only tells you how to make 
successful records, but in addition each im¬ 
portant rccordinir component is uiven a full 
chapter, exidaininjr its purpose, and what fea¬ 
tures to look for when buyinir. 

You’ll like this book for many reasons. With- 
<mt waste of words, it JJels rinht down to 
business on the first pa»J<-. It tells you what 
>< 11 need to make rrood records ami how to 
ilo it by usini; any type cuuipnienl -fiom the 
simplest to the most expensive—depending on 
yolii pur)t«se an<l pcpckolhook. ^ o\i will tiiid 
all the practical phases of reconlintr covereil 
as well as the underlyinc principles. 

FILLED WITH FACTS 

Chapter I discusses the various component.^ 
which make up the complete riystem. Chajiters 
2 to 5 po into the practical <lctails of the 
selection and use of discs, niotrirs ami tui'il- 
taides. toed mechanisms and cutters. Chapter 
6 is a ciimprehcnsive explanation of constant 
amplitude and constant velocity reconlinj;, the 
two fundamental reconlinp characteristics on 
which all recordinjr is based. Chapter 7 covers j 
stylus selection. In Chapter 8 the various I 
sound sources (microphones, radio tuners, etc. | I 
are discussed. A feature is the handy chart 
of characteristics of difTerenl types of micro¬ 
phones. Chapter discusses the all-imiiortant 
amplifier. Circuits of several practical ampli¬ 
fiers are piven. In Chapters 10 thru 13, you’ll 
find extduined the detailed U‘chniiiues of mak- 
in»r yootl records. All the fine points of a<l- i 
ju.«itmcnt. eiiimlizaliop, microphone placement 
and micnnihone technique, and a whole chap¬ 
ter on diibbinPt. Chapter 11 is a concise sum¬ 
mary of conimon Irouliles in rcvordinp, and 
how to overcome them. The book ends with 
a comprehensive glossary of recording terms. 

96 PAGES, 82 ILLUSTRATIONS 

Only 75c 


ALUMINUM DISCS 

Every recordist uses some blank discs 
for makinff test cuts. Instead of throw¬ 
ing these away after they are used, 
immerse them in hot water for several 
minutes, then peel olf the recording lac¬ 
quer. The shiny aluminum disc that 
emerges will he useful for making small 
chassis, shields, and separators. The 
lady of the house will ftnd them useful, 
too, foi serving canapes or for use as 
coastei’s for plants atul Hower-ilots. 

John A.ntiiony 'rAULiAnuE, 

Union City, A . J. 

PILOT LAMP FUSE 

A shorted fir.st filtei’ condenser in a 
receiver power supply usually causes 
the rectifier tube to burn out. necessi¬ 
tating an exfiensive replacement. To pre¬ 
vent this, I place a pilot lamp in series 
with the rectifier cathode and the input 
to the filter. 

In normal operation, the lamp will 
make a very good pilot. If the fif st filter 
(or any later component which is across 
the power supply) shorts, the excessive 
current drawn hy the lamp will hui’n it 
out. It thus acts as a fuse, protecting 
the rectifier tube. 

'I’he lamp chosen should be a d-volt 
one. with a current rating somewhat 
higher than the total current drawn hy 
the receiver and filter (as determined 
with an ammeter placed temporarily 
where the lamp will go). 

.lEAN S. BaSTI.N, 
Ron.>\ Brl(/ii(ni 

SPEAKER REPLACEMENT 

The cofie of the electrodynamic speak¬ 
er in my table-model receiver was dam¬ 
aged beyond repair, and I wanted to use 
a 1*M speaker a.s the veiflacement. 

I removed the field coil (with its core 
and housing) and output transformer 
from the old speaker, leaving all leads 
connecte<l, and fastened the field coil 
under the chassis with solder. 

The new PM was installed, and the 
old output transformer mounted on it. 
I connected the new voice coil to the 
proper transformer terminals. 

This avoided the necessity for procur¬ 
ing a new electrodynamic sjieaker, since 
the old field coil is still in the circuit, 
acting as a power-supply choke, just as 
it <li<l before. 

.loii.N R. Hoopek, 
Hast port. Me. 

TRANSFORMER WINDING 


Set* yiiiir r:idio purls jobber to<iay or order 
direct. 

SEE corPON HELOW 

CLIP AND WAIL “ “ ' 

J KADI KAI T PUBLICATIONS. INC.. 

I Dvpt. 128 

I 25 We.»it Broadway. New York 7, N. Y. 

I Send me PKACTlCAD DISC RFXOKDING 
I I enclose 76c. 

I Your Name . 

I (Print clearly) 

I AddrcKs . . 

I .lobljor's Name. . . . 

I Address . 


1 

I 

I 

I 

I 

I 

|l 

I 

Jl 


When winding a transformer with 
mall wire, it is usually (luite a prob¬ 
lem to keep the windings in place dur¬ 
ing the winding process. Masking tape 
will solve the problem. The tape is 
wrapped around the form, gummy side 
up. and each turn sticks to the tape. 

Masking ta]ie is also useful where the 
pcison winding the coil wants to stop 
in the middle of the job for any reason. 
The wire already wound will remain in 
place until the work is resumed. 

John E. Kent, 
Waynesboro, Va. 
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A Remarkable 
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Espey Model 511 


High QUALITY 
High POWER 
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AM-FM Chassis 
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profile lor you in iho growiiii: i *»• 
phirenicnt fiohl. Write toilay to l)epi. 
i>-|j lor loinphMo detuiU of this ex- 
puitdini: piofilalile market! 

ESPEY MEG. CO., Iiu. 

f)28 East 72n(I Street 
New York 21, N. Y. 
hll.sh ed 192H*' 


BRAND NEW SURPLUS! GUARANTEED! 

3/4 RPM, HI-TORQUE 
ELECTRIC MOTOR 




$ 2.85 


PlUk 

40c 

PiistaKc 

and 

Handling: 


GOV’T. COST. 540 

• Operates on MOV AC. 60-cycles. 

(Requires only 12 MFQ condenser.) 

• Reversible. No Free Swing. Quiet. 

• With FuM Instructions. 

• FOR ROTATING HAM. FM. TELEVISION AN 
TENNAS AND MANY OTHER USES. 

BARGAIN RADIO, Dept. BR-2 

249 N. Ju.-inita Los AnQeles 4. California 


DECEMBER, 1948 
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TRANSMITTING 



STtll "A" 



STYLI "AA" 



STtll "S” 



STtll "C” 



STtll "0" 


1 




CONDENSERS 

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 

We have literolly hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 
fine nationally known manufacturer* 

Despite the unusually low prices, these mica condensers, like all Wells Com¬ 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 
requirements. 


Cap 

Wrkg. 

Price 

Cap 

Wrkg. 

Price 

Mfd 

Volt, 

Each 

Mfd 

Volt. 

Each 




.01 

2500 

1.60 

STYLE "AA’* CONDENSERS 

.01 

5000 

1.95 

.04 

1000 

$3.50 

.0125 

6000 

2.00 

.02 

3000 

4.50 

.02 

3000 

1.70 

.002 

35000 

15,00 

.025 

2500 

1.60 




.047 

2500 

1.75 

STYLE ’’A' 

CONDENSERS 

STYLE ' 

‘C** CONDENSERS 

25 MMFD 

10,000 

S1.6b 

.000005 

2500 

$0.40 




.00005 

2500 

.40 

STYLE ”B' 

* CONDENSERS 

.0001 

2500 

.40 

*0000425 

5000 

$0.80 

.0001 

1250 

.35 

.00005 

3000 

.75 

.0001 

600 

.25 

.00007 

1140 

.70 

.00015 

2500 

.40 

.00003 

3000 

.75 

,00015 

1250 

.35 

.00004 

3000 

.75 

.000175 

2500 

.40 

.00009 

3000 

.75 

.000175 

1500 

.35 

,000091 

3000 

.80 

.0002 

2500 

.40 

.000107 

3500 

.85 

.0002 

1500 

.35 

.0001 

3000 

.85 

.0002 

600 

.25 

.00015 

6000 

1.15 

.00022 

2500 

.45 

.00015 

5000 

1.05 

.00022 

1250 

.35 

.0001 

5000 

.85 

.00024 

2500 

,45 

.000175 

3000 

1.05 

.00025 

2500 

.45 

.0002 

1430 AC 

1.00 

.00025 

1200 

.35 

.0002 

5000 

1.05 

.0003 

2500 

.45 

.00022 

5000 

1.05 

.00039 

2500 

.50 

.00025 

5000 

1.10 

.0004 

2500 

.45 

.0003 

300C 

.95 

.0004 

1200 

.35 

.00036 

500G 

1.10 

.0005 

2500 

.45 

.0004 

3000 

.95 

.00051 

2500 

.55 

.0004 

5000 

1.10 

.00056 

2500 

.55 

.00047 

3000 

1.00 

.000575 

1500 

.60 

.0005 

3000 

1.00 

.0006 

1250 

.45 

.0005 

5000 

115 

.0007 

1250 

.45 

.00055 

5000 

1.15 

.0008 

1250 

.45 

.00056 

3000 

1.00 

.0008 

1000 

.35 

.00056 

5000 

1.15 

.00085 

1200 

.40 

.000625 

3000 

1.05 

.001 

2500 

.55 

,0007 

3000 

1.05 

.001 

1200 

.40 

.00075 

5000 

1.15 

.001 

600 

.35 

.0008 

5000 

1.15 

.0011 

2500 

.55 

.0008 

3000 

1.00 

.0012 

1250 

,50 

.00095 

5000 

1.15 

.00125 

1200 

.45 

.001 

4500 

1.25 

.0015 

1200 

.45 

.001 

3000 

1.15 

.0018 

1200 

.50 

,001 

5000 

1.30 

.002 

1200 

.45 

.00125 

2000 

1.10 

.002 

2500 

.55 

.0011 

5000 

1,35 

.0022 

2500 

.60 

.0015 

3000 

1.10 

.0022 

1200 

.45 

.0015 

5000 

1.40 

.0024 

1200 

.50 

.0018 

2000 

1.10 

.0025 

1250 

.50 

.002 

3000 

1.10 

.0027 

1250 

.55 

.002 

5000 

1.40 

,00275 

1200 

.60 

.002 

6000 

1.75 

.003 

1200 

,55 

.0024 

3000 

1.15 

.0035 

2500 

.60 

.0024 

5000 

1.50 

.00375 

2500 

.65 

.003 

3000 

1.60 

.00375 

lOOO 

45 

.003 

5000 

1.70 

.0039 

1250 

.55 

.004 

3000 

1.50 

.004 

2500 

.60 

.005 

2500 

1.40 

.004 

1250 

.45 

.005 

5000 

1.70 

.0043 

2500 

.65 

.0056 

3000 

1.30 

.0045 

1000 

.45 

.006 

3500 

1.45 

.0047 

1250 

.55 

.0068 

3000 

1.40 

.0046 

500 

,45 

.008 

3000 

1.45 

.005 

2500 

.60 


Cap 

Mfd 

.005 

.005 

.0051 

.0051 

.0056 

.0056 

.006 

.006 

.0068 

.007 

.008 

.009 

.01 

.01 

.01 

.015 

.015 

,0175 

,02 

.02 

.02 

.025 

.03 

.04 

.04 

.04 

.047 

.047 

.056 

.06 

.073 

.09 

.09 

.1 

.1 

STYLE 

,00004 

.0001 

,0001 

.00015 

.00015 

.000175 

.0002 

.0002 

.00025 

.00025 

.00025 

.0004 

.0004 

.0005 

.0005 

.0005 

.00051 

.00052 

.00055 

.00056 

.0006 

.0006 

.0006 

.00065 

.0007 

.0008 

.00085 

.001 

.001 


Wrkg. 

Volt. 

1250 

600 

2500 

1200 

2500 

1200 

2500 

1200 

1200 

500 

1200 

600 

2500 

1250 

600 

1250 

600 

1200 

2500 

1250 

600 

1250 

1200 

1200 

1000 

600 

1200 

600 

1000 

1000 

500 

1000 

600 

1000 

600 


Price 

Each 

.45 

.35 

.65 

.45 

.65 

.45 

.65 

,45 

,55 

,35 

.45 

.50 

.60 

.45 

.40 

.55 

.35 

.55 

.65 

.45 

.35 

.55 

.50 

.55 

.45 

.35 

.50 

.40 

.55 

.50 

.40 

.55 

.45 

.60 

.45 


"D” CONDENSERS 


600 

1250 

600 

1200 

600 

1000 

1200 

600 

2500 

1200 

600 

2500 

1200 

2500 

1200 

600 

2500 

2000 

2500 

1200 

2500 

1200 

600 

€00 

600 

1000 

1200 

2500 

1250 


$ 0.20 

.25 

.20 

.25 

.20 

,30 

.25 

.20 

.35 

.25 

.20 

.35 

.25 

.35 

,30 

.20 

.35 

.35 

.40 

.35 

.35 

.25 

,20 

.25 

.25 

.35 

,35 

.40 

.35 


Cap 

Mfd 

.001 

.0012 

.0015 

.0018 

.002 

.002 

.002 

.0022 

.0022 

.0022 

.0024 

.0025 

.0025 

.0027 

.003 

.003 

.00375 

.0039 

.004 

.004 

.004 

.0044 

.0043 

.0045 

.0047 

.0047 

.005 

.005 

.005 

.0051 

.0051 

.0056 

.0056 

.006 

.006 

.0068 

.007 

.008 

.008 

.009 

.01 

.01 

.01 

.015 

.015 

.014 

.0175 

.02 

.02 

.02 

.022 

.025 

.025 

.03 

.033 

.04 

.04 

.047 

.047 

.056 

.06 

.073 

.09 

.09 

.1 

.1 


Wrkg. 

Volt. 

600 

600 

1200 

1200 

2500 

1200 

600 

2500 

1200 

600 

1200 

2500 

1200 

1200 

1200 

2000 

1000 

1200 

2500 

1200 

600 

600 

1200 

600 

2500 

1200 

2500 

1250 

600 

1200 

600 

1200 

600 

1200 

600 

1200 

600 

1200 

600 

600 

1250 

600 

2500 

1250 

600 

600 

600 

2500 

1200 

600 

1200 

1200 

600 

1200 

1200 

1000 

600 

1200 

600 

1000 

1000 

500 

1000 

600 

1000 

600 


Price 

Each 

.25 

.30 

,35 

.35 

.40 

.35 

.25 

.40 

,30 

.25 

.25 

.40 

.30 

.30 

.30 

.40 

.40 

.40 

.45 

.35 

.25 

•25 

,35 

.30 

.40 

.30 

.40 

.30 

25 

.35 

.30 

.35 

.30 

.35 

.25 

.35 

.30 

.35 

,30 

.30 

.40 

.30 

.50 

.40 

.30 

.35 

.40 

,50 

.35 

.25 

.35 

.35 

.25 

.35 

.35 

.35 

.30 

.40 

.30 

.35 

.40 

.30 

.45 

.35 

.50 

,35 


ThU U only a partial listing. Write or wire lor informotion on types not shown ond for receiving set micas 
and silver micas. 


KMC. 




We advise distributors to order Immedlotely from 
this ad. Our standard lobber arrangement applies. 


Monufoefurers ond Distributors; Write for 
our comp/ete Mico Condenser Listing 
No. t03A. 


LA SALLE ST. DEPT. Y, CHICAGO 10 ILL. 

R AD I O-E L E C T R O N I C S for DECEMBER. IV48 
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PRACTICAL DISC 
RECORDING 


Answers Your Questions 

PRACTICAL INFORMATION 

Hire is Ihe book that thonsaniis jaiiiii en¬ 
thusiasts nave been waitintr for. 

Wbetlier you're i«teieste<l in amateur or loo- 
fessional rccutalinK. yor'll tiiul I'lLACTlCAl* 
DISC KRCOKIHKC by Kicharil H. Dorf in¬ 
valuable. It not only tejla y«u how to make 
successful reconis. but in aildiiion each ini- 
portant recording? component is «iveu a full 
chapter, explniniuK its j urpose, and what fea¬ 
tures to look for when buy in*?. 

You'll like this book for many reason^. With¬ 
out waste of words, it vjets riitht down to 
business on the first pau'". It tells you what 
you nee*l to make pood records and how to 
do it by usinP any type e'luipment from the 
simplest tn the most expensive—depemlinp on 
your piin>ose and pocketbook. You will htnl 
all the practical phases of recording fOvere»i 
as well as the urideilyim^ principles. 

FILLED WITH FACTS 

Chanter 1 disi-usses the various compor»ent.s 
which make up the comidete system. Chapters 
2 to r» Ko into the practical details of the 
selection and ttse of iliscs. motors and turn¬ 
tables, feed mechanisms and cutters. Chapter 
G is a Comprehensive explanation of constant I 
amplitude and constant velocit.v recoi'dint?, the 
(wo fundamental recording characteristics on 
which all rcci»rdinir is based. Chapter 7 covers 
stylus selection. In Chapter » the various 
sound sources (microphones,radio tuners,etc.) 
are discussel. A featurr is the handy chart 
of characteristics of ditTirent types of micro- 
lihones. Chapter H discusses the all-intportant 
amplifier. Circuits of se\er:il practical ampli¬ 
fiers are Kiven. In Chapters 10 thru l-T. yoti’H 
find explaineii the detailed technipues of niak- 
imr yooii records. All the fine piunu; of ad¬ 
justment. eouali'/.ation, microphone placcn»ent 
and microphone techniiiue. anil a whole chap¬ 
ter on dtdjhinff. Chapter 14 is a Concise sum¬ 
mary of common troubles in recordintr, and 
how to overcome them. The book ends witli 
a comprehensive triossary of rccortiinK terms. 

96 PAGES, 82 ILLUSTRATIONS 

Only 75c 

See yiitir radio parts jotiber today or order 
direct. 

SFC COUPON IIULOW 

^ - CLIP AND MAIL “ ^ H 

!k\I)CKAFT publications, INC., , 

I Dept. 12-8 I 

I 25 West Broadway. New York 7. N, Y. | 

I Send me PKACTiCAL DISC KECOHDING i 

I I enclose 76c. I 

I Your Name ... . . | 

I (Print clearly) | 

I Address . j 

I Jobljer's Name.j 

I Adilress . i 


Try This One 
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ALUMINUM DISCS 

Every recordist ik<€s some blank discs 
for makin^r test cuts. Instead of throw- 
intr these away alter they are lused, 
immerse them in hot water for several 
minures, then peel off the recording lac- 
(juer. The shiny aluminum disc that 
emerjijes will he useful for making small 
chassis, shields, and separators. The 
lady of the house will find them useful, 
too. for serviiip: canapes or for use as 
coasters for plants and tlower-iiots. 

John .Anthony Tauijahue, 

Union Cifjf, S, 

PILOT LAMP FUSE 

A shorted first filter condenser in a 
receive!- power supply usually causes 
the rectifier tube to burn out. necessi- 
tatiiiLT an expensive replacement. To pre¬ 
vent this, 1 place a pilot lamp in series 
with the rectifier cathode and the inimt 
to the liltei . 

In normal operation, the lamp will 
make a vei y jrood pilot. If the first filter 
(o!- any later component which is across 
the power supply) shoi ts. the excessive 
current drawn by the lamp will burn it 
out. It thus acts as a fuse, protecting; 
the lectifier tube. 

The lamp chosen should be a G-volt 
(ine, with a cui'rent latiii); somewhat 
hiLrher than the total current drawn by 
the receiver and filter (as deteiniined 
with an ammeter placed temporarily 
where the lamp will fro). 

Jean S. Hastin, 
Ron.f\ IleUjium 

SPEAKER REPLACEMENT 

J ho cone of the elccti odynaniic speak¬ 
er in my table-model receiver was dam 
ajied beyond repair. an<l I wanted to use 
a I’M speaker as the replacement. 

I removed the field coil (with its core 
and housing;) and output transformer 
fiom the old speaker, leaving; all leads 
I connected, and fastened the field coil 
under the chassis with soldei*. 

The new P-M was installed, and the 
old output transformer niounted on it. 
j I connected the new voice coil to the 
I proper transformer terminals. 

This avoided the necessity foi' procur¬ 
ing; a new edectrodynamic speaker, since 
the old field coil is still in the circuit, 
acting as a iiowei-supply choke, just as 
it did before. 

John H. Hooper. 

East port. Me. 

TRANSFORMER WINDING 

When winding; a transformer with 
'inall wiie, it is usually (luite a prob¬ 
lem to kec^p the windin);s in place dur¬ 
ing; the windinj; piocess. Masking; tape 
will solve the problem. The tape is 
wrapped around the form, gummy side 
up, and each turn sticks to the tape. 

Masking tape is also useful where the 
person winding the coil wants to stop 
in the middle of the job for any reason. 
I The wire a heady wound will remain in 
1 place until the work is resumed. 

] John E. Kent, 

1 \Va}fn€>thoro, Va. 


Reiiiai'kable 

NEW LINE 



Espey Miidel 511 


High QUALITY 
High POWER 


(aisl I 


-HtiiJi 


AM-FM Chassis 

fJkt' ill her in«»dfl in tlic riiin- 

picte ESI’EY line of lepkocmiMil re- 
:iihI FM Tiiium*. llu' Miidcl 
.ill AMIM (i I Ingt i rilt‘d) i? 

llic I:Ia-I word in nmdern ciijritit'erini! 
in llie eloi-h (lolrs field. FeoHirinp 1- 
|>hta Krrlifier :ind Timing' tn- 
di( .itor, it i« Drift Coin pen.and 
i> -ii]>plic4l cunipli'ti' with all an- 
l<*nna>«, 2.5 watt speaker, and all 

hardware. Its \**w priie a^«^^lll■e^ hi^li 
profits for yuTi In the putwinp re- 
plareinent fichf. Write lodny to Dept. 
C-11 for eomjdetc details of this ex- 
parnlin^ profitafde market! 

ESPEY MFC. EO., In.. 

.528 East 72fiil Stre*et 
New York 21, N. Y. 


BRAND NEW SURPLUS! GUARANTEED! 

3/4 RPM, HI-TORQUE 
ELECTRIC MOTOR 



Handling' 


GOVT. COST. S40 

• Operates on MOV AC. 60-cycles. 

(Requires pnly 12 MFO eandenser.) 

• Reversible. No Free Swinq. Quiet. 

• With Full Instructions. 

• FOR ROTATING HAM. FM. TELEVISION AN¬ 
TENNAS AND MANY OTHER USES. 

BARGAIN RADIO, Dept. BR-2 

249 N. Juanita Los AnOcles 4. California 


DECEMBER. 1948 
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TECHNICAL KQs 



OlL-KILLEl) 


transmittim; 


(ONDKNSKKS 

MICAS 


n.-. 

Ml h lumiv 

$(1.35 

.'••KIM,-, r.llllX 

$0.15 

.b'l 

'.(I0\' 

.14 

.iiuiib:i :((kiMV 

.35 

1 


,75 

o 0 « 0 ‘. r.ooov 

.85 

I 

:%iiii\ 

1.65 

oimoOT 2."t00V 

.20 

2\ 1 

7niiii\ 

4.10 

.mimmiT 2%ii(iV 

.20 

. 1 -’ 

! ‘IMIMX 

7.95 

.111102.* ’J’lllbV 

.25 

.2‘‘ 

IlMlllV 

..35 

.oiiiij,-, '.iindV 

.85 

. - 

iniMiV 

2.15 

.biifl'. l!'iMii\ 

.25 



3.75 

•inOT:’’ ■■.im(i\ 

.85 

lM\ 

•J'» »iimV 

I.OS 

iiii(i.'( ■.niliiV 

.85 


liOii V 

.28 

iiiiii: 

.25 

.* 

llKloV 

.40 

I’dll '.iMlilV 

.85 


2ii(iiiV 

.75 

llbj IL'IHIX' 

.20 

. r't 

liillX 

.30 

mil' aiioov 

.65 

.>*» 

*;bn\' 

.35 

.nil'! -j'lidX 

.30 

I H 

|0))il\ 

.45 

.11(1.3 3onr»\‘ 

.65 

2.11 

•JIKiV 

.20 

Hill -J'illll\ 

.35 


t.rtOV 

.40 

,11(1*. liMmT. \ 

.15 

2 0 

IIMinV 

.60 

nooov 

.65 

1 

illMlV 

.60 

mi'- 2iMi(i\' 

.35 

1 b 

liiimv 

1.00 1 

im.'( 12oOV 

.15 

■|.b 


.55 

111 l•»(lnT V 

.15 

«; 0 

Ktimv 

1.45 



II 

♦:iMiV 

.85 



H.li 

|00ii\ 

1.75 

TUBES-CHOKE-POTS 

10 b 

flOov 

r.oo 

Till.IS |2Ks .M,(.il 

.29 

:;(» M 

liii\ .\<’ 

ririov \r 

1.40 

3.75 

('hnkr Imi.M \ lull 

I’Ml Ohiit 

1.59 




l*ni<: JiiK '■OK ImiK 

.19 


Klrcliohtlc 'J-.V 

.40 

Dii.ll. .Mi-u 



” ’J-.V 

.50 

I’diK -OK- 

.30 


SMIKIJiKl) WIRK =22 . 50 Ft, for ,65 

KKSISTOU kit A>M»rUHl IllO fur 1,10 

RATHTUn KIT 3x.l, ,5. .05, FTC. 10 for .5s 
CONDKNSKK KIT , tnO for 2.09 

MICAS .01, .002, ,o0.5, ETC. All V:)hK*a ,0.H 
.01 l5nV I'ArEK «MII>r;ETi . 60 for 1,00 
0,1 noOV PAPER . 8 for 1,00 


S2,00 min. Order F.O.B., N.Y.C. Add postage 
50^0 deposit, balance C.O.D. with all orders. 
Manufacturers inquiries invited. Send for Flyer. 
Prices are subject to change without notice. 


TECHNICAL RADIO PARTS CO. 

MOVED TO LARGER QUARTERS 

557 McDonald Ave„ Brooklyn 18. N. Y, 
Dept. RE-7 


/'HARD-TO-GET PARTS>. 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

lOEAL FOR EXPCmMtNTCRS—lOl USES 

Sturdilv ronotructed to precision 
standards, this self-atartlnir sliadetl 
iwle A.C. induction motor is pow 
crfui enough for a numtier of uses. 
Some of.these are: Automatic Tmi' 
inq Peviees. Current Interrupters, 
Electric Fans. Electric Chimes. 
Window Displays. Photocell Contro 
Devices, Electric Vibrators. Small 
Grmders. Buffers and Polishers, 
Miniature Pumps, Mechanical Mod¬ 
els. Sirens, ami uiher aitpliea' 

Consumes about 15 watts 
power and has a speed of .1.000 
r.b.m. Whan beared down, this 
sturdy unit will constantly oper¬ 
ate an IB.inch turntable loaded 
with 200 lbs. dead weight—THAT’S POWER! 

Dlmensiuns 3' hiKh bv 2* wide by la^" <|(>ep; 
has 4 ronvenieiit inuuntlnfiT studs; ahaft Is f'n" loiiK 
bv 3/16" diameter, and runs in self-allBnincr oll- 
retalnliiE bearlnKs. DesIBned for 110'2U volts. 50-60 



cycles. A.C. only. Shn. Wt. 2 Ihs. 
ITEM NO. 147 
YOUR PRICE . . 


$2.95 


ULTRA MAGNET 

Lifts more than 2o times 
ITS OWN WEIGHT 
LITTLE GIANT MAGNET 

Lifts 5 lbs. easily. Weiirhs 4 
Made of ALNICO new hlEh-maitncUc 
steel. Complete with iieeper. World’s 
most powerful magnet ever made. 
The experimenter and hobbyist will 
find hundreds nf excellent uses for 
tills hiBh quality permanent maBnot 
Meaxures 19^4" x I Lb" Ship, wt 
lbs. __ 

ITEM NO. 159 Cl 50 

TOUR PRICE ... . 



GENUINE MICROPHONE TRANSMITTERS 

Regular telephone trans- 
mliters taken from a larce 
^ telephone supply com* 

paay’a overstock. Work 
perfectly on 2 dry cells. 
Can be used on P.A. svb< 
lems. call systema. Inter 
common Icetlons seta, 
■hort*line telephone cir. 
cults, house-to-house ni 
farm-to-fstm ’phone lines. 
IIIso to tsik tnrouKh .vour 
iivvii radio or as concealed 
dictaphone pick-up. Uee 
ful replacements on bnt 
tery.operated rural tele- 
nhone lines. 

ri^SE ARE GENUINE 

.“• BY KELf.OGG. WESTERN 

ELECTRir and STROMRERG-CARLSON. excellent in 
appv.'iratice .*nd operation. A remarkatile value and 
one Bcliliini ofTcred in these times. Ship. Wt^ 

ITEM No. 160 

VOUR PRICE . 



TRA.N.SMITfKHS. MADE 

.- - 


$1.95 


WATTHOUR METER 



Completely overhauled and 
ready for Immediate service. 
Di'siirned for regular 1 lO- 
\olt. 60 cycle 2-wire A.C. 
(Mmiit. Simple to install: 
•-! wires from the line and 
J wIroH to the lo.nd. Stuni. 
ilv constructed in Iip.tw 
metal ca.se. 8Mi" hich. tiij" 
wide. deep. Wesimc- 

housc. G. E. Ft. Wavne. 
Sankamo or other avnilaldc 
make Shp. Wt. 14 liib 


$6.50 


AMAZING BLACK LIGHT!! 

Powerful 2SO Watt Ultra-Violet Soure* 

The best and most practical 
source nf ultra-violet Jiithl for 
uencral experimental and eiiler- 
t.ninment use. Makes all Rnores- 
rent substances brilliantly luml- 
nescenl. No transformers of any 
kind needed. Fils any standanl 
lamp sockcl. RrlnKs out iMrau- 
tlful opalescent hues in various 
types nf msterlals. Swell for 
ainaieur parties, plays, etc.; to 
obtain unique liBhtInc cITects. 

Wt. 2 lbs. 



Bulb only. ShD. 
ITEM NO. 87 
YOUR PRICE 


$2,50 


WESTERN ELECTRIC BREAST MIKE 

TiiLs Is .*1 flue Jlifht-weight air¬ 
craft carbon microphone. It weliihs 
only 1 lb. 

Mike comes with breasiblate 
mniiritini; and has l!-w.-iv swivel- 
inir adjustment so that it can be 
adjusted to anv <lesired po-itlnn. 

Tliere arc 2 woven straps; one 
I'ofs around neck. the othei 
iii'ound chest. .‘<trap.s can t>o 
•snapped nn and off <itiicklv bv an 
itirenunis arranfteineiil. 

This excellent mike can bo 
lapied for home broailcastiiiB or 
prlv.Tte ciimmunication systems. Itv 
dl'.mnuntint; brea.stidatc, it can l>e 
used as desk mike. 

Comes complete with »5-fi>c,t 
■nr 1 ;nid b.ird rubber nlinr. Finished ... 
plate, iinii.iuslalde. .Shippni); weisht, 3 Jbs. 
item 152 
YOUR price 



snorardired 


$1.49 


HUDSON SPECIALTIES CO. I 

40 West Broadway, Dept, RE-I2‘46, New York 7, N.Y. | 

I ha\e circled iiulow me numbers of the items I’m | 

oiil^nni:. Mv full retmltance of S. iln- 

elude sliippiin; charRCK) is enclosed (NO C.O.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 


OR mv deposit of S. IS enclosed <2tl''v. 

renuiredi. «!iit> or<ler C.O.D. for balance. NO C.O.D. 

ORDER FOR LESS THAN SS.OO. BE SURE TQ IN- 
CLUDE shipping CHARGES. 

Circle Item No. wanted: 

147 1S9 160 87 1S2 33 


I! 


Please Print Clearly 

.But# 


''NEW LOOK" COMMENTS 

Dear Editor: 

We really enjoy your new format and 
the more frequent television articles. 
Glad to see that your gang is waking 
up to the fact that television will be 
the giant of the electronics field in 
short order. 

Star Radio, 

Perth Amboyf M. J. 

j 

Dear Editor: 

j I am really glad it is now possible to 
' read Radio-Electronics without turn¬ 
ing pages to hunt for the continuation 
I of the article. 

Felix Huttrer, 
Plymouth, England 

Dear Editor: 

Congratulations on the new Radio- 
Elex:tronics! It^s a beauty, from front 
index and color right down to the slick- 
paper noncontinuation articles. 

David Gnessin, 

Columbus, Ohio 

Dear Editor: 

Congratulations on the new setup for 
Radio-Electronics. My chief interest 
is that it keep its technical excellence, 
but I particularly welcome the depart¬ 
mentalization. I also like the color 
enijihasis, as in ‘‘Eclipse of the Vacuum 
Tulic” (September issue). There is 
I never a dull moment with Radio-Elec- 
tromcs! 

H, F. Leslie, 

Sou f ersef , Eu.gland 

FM NOISE NO PROBLEM 

Dear Editor: 

In your August issue you jjrinted a 
letter concerning ignition noise in FM 
receivers. I think the write]' was using 
a poor receiver. I base this on my per¬ 
sonal expeiience with a Zenith model 
7II8:i2 which is on my desk. I am on 
the second floor, on the street side of 
the building, and there is a continuous 
procession of automobiles and trucks 
going by all day long. I have yet to hoar 
any ignition noise when the set is tuned 
to a station. 

I think Mr. Zarattaro was using a re¬ 
ceiver with poor noise-reducing prop¬ 
erties or one that was defective, as my 
location is certainly a severe one. 

K. E, IlASSEL, 

Assi^itant Tfcc Presidenty 
Zenith Padio Carp, 

FAVORS RATIO DETECTOR 

Dear Kditar: 

In the letter which pointed out that 
ignition often ruins FM radio reception, 
Mr. Za rail a 10 is (piito correct. 

However, the problem may be solved 
very easily by converting the discrimi¬ 
nator to a ratio detector or by adding a 
limiter stage to the existing ratio de¬ 
tector. 

I have a Meissner P'M tuner which 
gives me very good reception, 

Thomas W. Athaletv, 
New Bedford, Mass, 

Radio-electronics for 
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TUNE FM SETS CORRECTLY ' 

I 

Dear Editor: 

I think part of Mr. Zarattaro’s i 
trouble is in not having the station 
tuned in properly. If I don^t have my 
FM receiver tuned right, automobile 
interference will break through; but 
correctly retuning the set cuts out in¬ 
terference, I am located right on a main 
highway where there is plenty of traffic. 

I listen for the between-station hiss 
when I tune niy set. When the hiss is 
gone, I figure the <tation is tuned in 
properly, I tune in a station, not for 
the loudest, but for the clearest sound, 
Frank C. Pierce, 
w Bedford^ Mass. 

(Perfect discriminator alignment^ as 
well as perfect tuning, is necessary for 
exclusion of interference. This may ex¬ 
plain some of the ai)parently contradic¬ 
tory results obtained by readers with 
similar equipment an 1 in similar situa¬ 
tions.— Editor) 

WANTS CODE-STATION LIST 

Dear Editor: 

The September issue of Radio-Craft 
wins our approval for design and edi¬ 
torial content. We have been reading 
your magazines since the days of Mod¬ 
ern Electrics, Many things have hap¬ 
pened in radio since the time the Elec¬ 
trical Experimenter and Duck's cata¬ 
logue, but without Gernsback's leader¬ 
ship and foresight many of us old-timers 
(I have been in radio and electricity 
since 1908) in all probability would have 
been lost in the confusion, 

I still copy code and would like to 
see a table of call letters of low-frequen¬ 
cy commercial stations published in the 
magazine. What say? 

Howard’s Radio Hospital, 

Cleveland, Ohio. 

(Any other readers interested in a 
list of commercial c.w. stations for code- 
practice purposes'^- -Ed itor) 

FM SERVICE INADEQUATE 

Dear Editor: 

As a long-time FM listener, I am 
certainly disappointed in the type of 
service FM is giving. Too many stations 
in this area are giving forth with low 
fidelity, operating with low interim 
power, or making no attempt to get on 
the air at all. As for high fidelity, only 
two stations out of about 25 I can re¬ 
ceive even approach the 15.000-cycle 
standard. 

FM receivers, too. lack high stand¬ 
ards. I have tried many; most lack sen¬ 
sitivity and drift too much. 

At present I am using a Meissner 
AM-FM tuner and a Hallicrafters SX- 
42. The antenna is a rotatable Vee-Dx 
on a 20-foot mast on the roof. Best dx 
I have gotten was about 250 miles. I 
find that dx is best from 10 pm on when 
the sky is overcast and the humidity 
low, 

I prefer having FM stations listed by 
frequency instead of by call letters. 

Thomas A. Irey, 

Boyertowrif Pa, 

D ECEMBER, 1946 


I $1,000 A MONTH 

Tl»t’8 what JUST O.NK of the 
many pliint in this botA 
brought in—over $1,000 a 
iiiotith, steadily, froiu radio 
service alone, HOW TO M.MvU 
MORE MONEY IN RADIO 
.SFJlYK^■: 19 80 full of money¬ 
making plans and Ideas it will 
amaze you. Why work for 
wagea? Why not become your 
own boss and niake more 
money? EVi:.N' nEGlNNERS 
who used stwno of the easier 
plans In this bo<»k averaged 
WAY OVER $100 A \\’E1:K 
just wot king fnan home. This 
hook is milking money for 
fcorvieonun anil beginners, 
ewrywhete — U.S..\., Canada. 
Piu-rto Rlio. Jii-xleo. .^o. America, llauaii. I’hllipidnes. 
and other enuntiles. Letters of thanks aro continually 
cotnlng In. 

AT LAST! 

The real money.making secrets of radio service are given 
out in this book. 

^Itnok very helpful—follow- —Best of lUi kind that have 
Ing advice in the l>fMik earned ever been printed. 


hiKh ill Sind a week radio 
rt-pairliitr. in my ap;<rtment. 
C. C. .Sculler. Tlrooklyn, 
N, Y. 

liUsiiu-si; lO years 


W. Bradford. 
E. Chlcaga, Indiana 
Have hook only a week— 
couldn’t stot» reading It, 
Already made money and 


- -- - ril.HW laausat 

ceiveil many valu.'iliic pohit* niany new customers, 
ers—ri-ad it .1 limes, woulil ^ .j. tVatem Jr 

‘Carthage. N. VI 


not take twice the |>rice for 
U. W. .1. IMullihs, 

lirlingtoii. W. Va. 
—In radio lyears—Book 
roiaiiis far more iiiforma* 


In business 17 years. Book 
contains many thlntrs which 
took me many years to learn 


tioii than exia’cicd.—Kvery the hard way. Book worth 
nidioman should have this many times its small cost, 
hook. W. J. Fraser, P. V. Fussner. 

h Imoiu. N. Y. Elmwood. Illinois 

years expel iciire aro packed In this 83 page book. 
8^4 X Ii)%. hy V. Gale, for servtcenu-n. beKlnners. stu- 
dchls. Among M.\NY OTKEK THINGS It shows you 
will-re the money is and hiiw to get It E.\ST: How to 
get plenty of <r».iMiners: How to test sets without taking 
them out of cahliicts and give estimates ijUICKLY: How 
1 i* operate spare time and hulld to full time: How tiinch 
til rliiirge: llmv to connect with certain IHG MONEY 
concern.'-; lion to Inereaic hirtiness and expand. 

8 »-pd for iliLs hook today and start makinj: more money 
almost as soon as you get it. Tbo full hrlce is only 13 
taiiv convenient foriiil postpaid: or C.O.l). at $3 plus a 
few rents postal charges. You have iinthing to lose. TJ* 
aniiim it for r> day.-:. If ymi aren't {Hfc-ltlvely delighted 
n'turn It and we will refund your $3 promptly. If you 
want more infonnatioii about the hook send for liloraturo 
;?!! RE. It's free. 

MERIT PRODUCTS, DEPT. RE, 

2I6<32 132 Avenue, Springfield Gardens 13. N. Y, 


free 



For EVERYONE intirested In 

TELEVISION • RADIO • ELECTRONICS 
SOUND SYSTEMS • INDUSTRIAL EQUIPMENT 

EVERYTHING In ttandord brand tquipmtnti 

ProfetsionoUl Rodio Homsl Television Enihwsiostsl 
beginnersi Oldtimersl Amoteorst Hobbyiitsl Here's 
one book thot’s o MUST for yool Our FREE 148 Pog« 
cotolog jommed with over 20,000 different items. 
The imollest port to the most complete indostriol 
system from one dependobfe sourcel 

24-HR.MAIL ORDER SERVICE • ONE YEAR TO RAY 

3 GREAT STORESj Uptown ot 115 West 45th St. 
ond Downtown ot 212 Fulton St, in NEW YORK 
323 W. Modison St. in the heort of CHICAGO 

MAIL ORDER DIVISIONS: 242 W. 55th St., N. Y. 19 
ond 323 West Modison St.. Chicogo 6. Illinois 
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From Mort's Radio Shock 

NEW HF 10 TRUSOUNO AMPLIFIER 

A general purpose unit nf small size ti:" i 9* i T") 
for high (inallty ri-prodnctjon of souml. music and % 
speecli runii rcnwils. r.nllo. mUrohiKHie. Knginecrcil 
and built to meet the high (pi.illty starulards rciliilreil ff 
of an amplitliT when iisiil In iiwijiinctimi with tin- 
new* high lidi-lity plikutis. FM .\M tuners and whle « 
range Rticiikcr svstciii'5. Nt)TI' Til KSK Fli\TrUI''.S: 
it lO Watt> Urtdistorted power output 18 watts peak. 
it inputs: High gam for variable reluctance pickups: 
for high impedance mikes. Low gain for FRS-AM 
tuners and high output pickups, 
it Selector switch for rapid changeover. 
it Mum levet 70 db below 12 watts. 
it Tone compensation. Separate continuously variable 
base and treble controls. 

it Treble—from lO db to minus 15 db at lO.OOO cps. 
it Bass—from plus lO db to minus 15 db at SO cps. 
if Note—flat characteristics obtained with controls 
centered. 

it Output impedance 2. 4, 8. 16 and 500 ohms, 
w Straight AC for 110-120V 50-60 cycles fused. 
it Tubes—6SL7. 6SC7, 2—6V6. 5V3. 
it Chassis and shield silver grey hammerloid finish. 
it Hermetically sealed components used throughout. 

Complete with Tubes and Cover . . $29.95 
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Iflir,"—M licl - MnUirl? 
Xi-i vxiili nsvorii.t I ..hired 
I-1 |/«2 hmipn. KaOli lamp 
hurtlR llllll■pendt■nlly. AiM 
■ III iilUfT fnr .ittarhiiiC ad- 
rill Iona I BCtt. 

List price, 56.20 set 
Your cost . . 54.98 set 


CHRISTMAS 
TREE LIGHTS 

2 MULTIPLE SETS 

iM7 7—7 llglit Multliilii 
jw-t will, C7l<i*l2m 

I.. III .: assorted ciil- 

OF!.. Fach light burns 
independently. Lamp*! 
i.nt 111 are Immcdl.-itelv 
liM-.'Ued. Add on plug 
eiil of festoon for .-i- 
tarhing additional sris 


List Price . . 
Your Cost 


53.20 set 
52.62 set 


Ik 

1 

EWAWC 

1 MAIL COUPON NOW | 

■ 


RADia 4 TE1EVJI44U 

1 Newark Electric Co.i | 

1 Dgt.LII.242W.558t| 


Pleote tend me FREE the Newgrk 1949 Cotolog 


I 

I NAME- 
!aDDRESS- 


CITY„ 


MICRO GROOVE PHONO PLAYER 

A NKW Tnisounil Micro Groove Record Player. Proven In 
hundreds nf bmadc.'ist ing .stations lii the U. S. The Tru- 
sound Micro Groove Ilecont Player uses the new SHLRK 
Feather^vflght arm and cartridge. Overall wt. H grams. 
Prolongs life of the fme micro-groove rwordingH. The 
33 1/3 RPM mnstanf Fiieed inninr Is smooth and gulei 
with no WOWS or rumldes to interfere with your listen¬ 
ing pleasure. 


mniL buvrun nufv | . oC cost in tots of 

. ^ _ 4 or More . . . 5>3.95 ea. 


Write for Our Free ^1949 Catalog. 

TERMS: Minimum order $3.00, 25% deposit 
Bal. C.O.D., F.O.B, Chicago. 

Mort’s Radio Shack 

Dept. RE-12 

630 W, Randolph St,, Chicago 6, Illinois 


-STATE- 
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Raoio SCHOOL 




Here is the opportunity you have been waiting for. Now you can get in on 
the ground floor of the nation s fastest growing industry—TELEVISION. 


LOOK AT THIS RECORD — In 1946 only 6,500 
television sets were manufactured — in 1947 this 
skyrocketed to 175,000 — already in the first four 
months of 1948 over 160,000 sets have been pro¬ 
duced. This means hundreds of new jobs are being 
created every month. 

MSOE NOW ADDS TELEVISION — The Milwaukee 
School of Engineering now provides complete, prac¬ 
tical, tcclinical training in television as well as Radio 
in its laboratories. This is not just a serviceman*s 
course. The special 18 month’s residence course in¬ 
cludes complete training in radio as well as television 
— qualifies you for a successful career as a techni¬ 
cian in all phases, AM, EM, TV Receivers and Trans¬ 
mitters and Radio Communications. 


This Technician Course Prepares You For Any Of These Jobs: 


Radio Sorvicifig — AM and FM 
TV receiver servicing 
Broodcasf Station Operating 
Electronic Parts Sales 
Rodio and TV sales 
Radio ond TV mortwfactoring 


Polico, Toxicob and Railroad 
transmitters operating 
and receiver servicing 
Supervising and testing In rodIO 
and TV manufacturing 
Shop managing 


r 


COURSES 




SERVICE 

6 to 12 Months 

• Practicol Electricity 
e Welding 

e RefrigerOtion 

• Heoting 

TECHNICIAN 

12 to 24 Months 

• Electrotechnics 

• Radio and Television 

• Electronics 

o RefrigerOtion, Heating 
ond Air Conditioning 


professional 

36 Months 

• Electrical Engineering 
Bachelor of Science 

De^ee 

Major in Machinery or 
Electronics 


Forms sForr ionwary, 
April, iuiy. 



Efecfrica/ Engineering 
Bachelor of Science Degree 
in 2 odditionol years 
Majoring in ELECTRONICS 


L W A U K € € — 

CCRitilL ENBINEERIN/; 

a/ *'A Tidinical InslitMti • (wndH 1903'* U 
Dept. RE*I248 N. Broadway, Milwaukee, Wis. 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

L. 


MILWAUKEE SCHOOL OF ENGINEERING, 

N. Broadway ond E. State, Milwaukee, Wit. 

Without obligation fond me free booklet "Coreer 
Building" ond more detoits on course in Rodio and 

Tolevision or.course. 

NomOi.................................Age. 

Address.. 

City.Stote. ,ii&.i248; 


WANTED: 

men and Women to Fill 

TOP RADIO JOBS 

In MM—nm—TtlerMon 

If you sre looking for s carrer mrith a future, whj not 
join the liundre«ls of Kraduates from the Don Martin 
School of Radio Arts now successfully employed in the 
radio industry. The demand is yreat for qualified 
radio personnel in A.M-FM-Television. Train now to 
be an announcer, script wTiter. disk jockey, news¬ 
caster. or radio technician. Complete day and night 
classei . . . the latest equipment. Oee placement 
serrice. Approved for veterans. Write for free booklet. 

Don Martin School of Radio Arts 

l*SS Nirtl) Cllw.kM St. H.llywo.d 2t. MU. 


/^AD/0 E 


Comp Itte Radio Engineering X 

Conn#. Bachelor of Science De- 4 
gree. Courees aleo in Civil. Elec- ' 

trical. Mechanical, Chemical, Aeronautical Engi¬ 
neering; Buninees Administration, Accounting, 
Secretarial Science. Graduatee successful. C5th 
year. Knter Jan.. March. Jtine, Sept. Write for 
catalog. 

TRI-STATE C0LLE6E aNCOLA*^* mToiANA 


RADIO 
COURSES 

Preparatory. Sorvico, Broad¬ 
cast, Television, Marina Op¬ 
erating, Aeronautical, Fre¬ 
quency Modulation, Radar. 

Classts neu forminc for midyear term M. lit 
Eatrance aiam. Jan. 17 
Veterans, Liferafure. 

COMMEICUL RADIO INSTITUTE 

treundod 1020) 

31 Wsst Biddle Street, Baltlmera I. Md. 


RADIO and TELEVISION 

Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 

•AVa—aVKMIMM WCCKLV 00X80 

RCA GRADUATES ARE IN DEMAND 

Wor Wrmm C«taio 9 Writ* P*pt. oc-es 

RCA llfSTITVTK!^. Ine. 

A Service of Radio CoTporation of America 
35« WEST 4TH STREET NEW YORK 44. N. Y. 


TELEVISION 1948!! 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 

Morning, Afternoon or Evening Ses¬ 
sions in laboratory and theoretical in¬ 
struction, under guidance of experts, 
covering all phases of Radio, Fre¬ 
quency Modulation, Television, lead 
to opportunities in Industry, Broad¬ 
casting or own Business. Licensed by 
N. Y. State. Approved for Veterans, 
ENROLL NOW FOR NEW CLASSES 
Visit, Write er Phone 

RADIO-TELEVISION 

INSTITUTE 

480 Lexington Avs., N.Y. 17 (46th St.1 

PLaza 3-4585 2 blocks from Grand Central 


lEARN RAOiOf 


IN ONLY 10 MONTHS 

PREPARE FORA GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 


Television Servicing—13 Months 


Veterans get $130.00 Equiiiment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place, Dept. C, Baltimore 17, Md. 


RADIO <»d£L£aeiCAL EMimRlNCi 


ELECTRICAL ENGINEEAJHG ... 

Prepare yourMir at Low Coot, for aacur* ruture. Mouvni 
course. So atmpliaod anyone can understand quickly. 

RADIO ENGINEERING radio. 

I.JT public addreaa. photo-electric 

wOTk. Tralna you to be auper-oervlce man. real vacuum 
mbe teetinlctu. Serricamen needed badly. Diploma on 
flotnplatlon. Biony graduate# aomlnt btg p«y. 

jflkiww Oecid poetoard for ^ree Copiea of ^ 

WD|TC ochool cauior. full daUtts. all Either 

If III I about defarred paymant plan, ex. wAw CeUrte 
pertmental klta. #tc. 

Lincoln Engineering School. Box 931.C.118, Lincoln 2. Neb. 




RADIO COURSES 

CODE 

• ELECTRONICS 


RADIO OPERATING 
RAOIO SERVICING 

• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write fer Catalog and Picture Brochure 

T.M.C.1. TRADE k TECHNIC41 SCHOOLS 

IS W. 63r, St. (N’r B'ww) N.w Yorii City 


/ 


ta 


tEMDIHG 

ItClt VIM 




I 


Be a “key** man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for Jobs. Good pay, adL'enture, In¬ 
teresting work. Learn at home quickly 
through famous Candler System, quafi 
ify for Amateur or Commercial Li¬ 
cense. Wrtte for FRRE BOOK. 

CAMDLCB SYSTEM CO. 

Dept. 3-0. Box 92B. Denver 1, Oolo., U.S.A. 


n ^ EMM V 

TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 


101 Wait 03rd St.. N«v York 23. Naw Yart 
Apj>rov0<l Under GJ BUi of RightB 
Lieenaed by N«tP York State 


SOUND RECORDING SCHOOL 

A practical engineering course in Sound Pundaroentoli. 
Recording, and Sound Transmission measurements; In 
a laboratory conUinIng iransroission sets, osclllatort. 
squaro u'a\e generator and IntermotluLition analyzer, and 
othrr efiiilhinent. 

Complete recording studio assimilating Itroadcast. motion 
picture and rommercial Sound recording, umier the direo- 
lion <»f II. ,\r. Treniainc. 

HOLLYWOOD SOUND INSTITUTE. Inc. 

1040-C No. Kenmore Hollywood 27. Calif. 

RADIO-ELECTRONICS for 
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6N6-G IS AVAILABLE 

Dear Editor: 

On 58 of your August, 1948, 

issue, we note a sejuib on substituting 
the GKG for the 6NG. The statement is 
made that the GN6 is “no longer avail¬ 
able/* 

You may be interested to know that 
Hytron is manufacturing the GN6-G for 
the industry — and has for several 
months been supplying the tube through 
its Hytron jobbers. 

Harry G. Burnett, 
Hytron Radio and 
EUctronics Corp. 
Saleniy Mass, 

(Fine! When are we going to hear 
about renewed production of the GA5-G? 
There has been a tremendous popular 
demand for that tube during the past 
year.— Editor) 

STATEMENT OF THE OWNERSHIP, MAN¬ 
AGEMENT, tIRCULATCON. ETC., REQUIRED 
IIY THE ACT OF CONtOiESS OF AUGl’ST 24, 
1912, AS AMENDED BY THE ACTS OF MARCH 
3, 1933, AND JULY 2, 1946 

Of Ra»lio-Electronics, published monthly at 
Philadelphia. l*a. for October 1st, 1948. 

State of New York ( 

County of New York I 

Before me, a Notary Public in and for the 
State and county aforesaid, personally appeared 
Hui?o Gernsback, who, having been duly sworn 
according to law, deposes and says that he is the 
etlitor «)f the Radio-Electronics, and that the fol¬ 
lowing is, to the best of his kmiwledge and belief, 
a true statement of the ownership, management 
(and if a daily, weekly, semi weekly or triweekly 
newspaper, the circulation), etc., of the afore¬ 
said publication for the date shown in the above 
caption, re<iuired by the act of August '-4, 19PJ, 
as amended by the acts id March 3, 1933, and 
July 2. 1946 (section B37. Postal Law's and Regu¬ 
lations), printed on the reverse of this form, to 
wit: 

1. That the names and addresses of the pub¬ 
lisher, editor, managing editor, ami bu.siness 
manager.s aret Publisher, Railcraft Publications, 
Inc., 25 Wc*8t Broadway, New York 7, N. Y.: 
Editor, Hugo Gernsback. 25 West Broadway. 
New York 7, N. Y.; Managing EdiUir. Fred 
Shiinaman. 25 West Broadway, New York 7, N, Y. 
Business Manager, none. 

2. That the owner is: (If owned by a corpora¬ 
tion, its name and addre-ss must l»e stati-il ajid 
also immciliately theroumliT the names and atl- 
dresses of stockholders owning or holding one per¬ 
cent or more of total amount of stuck. If not 
owned by a corporation, the names and athlresses 
of the individual owners nui-st be given. If iiwnoil 
by a firm, company, or other unincoriKJCatcd 
concern, its name and address, as well as those 
of each individual member, must be given.) 
Radcraft Publications, liic., 25 West Broadway, 
New York 7, N. Y. ; H (Jern.sback, 25 West 
Broadway, New York 7, N. Y. 

3. That the known boiulhcilders, mortgages, 
and other security holders owning or hohling 
1 percent or more of total amount of bonds, 
mortgages, or other securilics are: (If there 
are none, so state.) None. 

4. That the two paragraphs next above, giving 

the names of the owners, stockholders, and se¬ 
curity holders, if any, conUtin not only the list 
of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases whore the stockhohler or security holder 
appears upon the books the company as 

trustee or in any other fiduciary relation, the 
name of the person or coeporation for whom 
such trustee is acting, is given ; also that the 
said two paragraphs contain stiitemcnts embrac¬ 
ing affiant’s full knowledge and belief as to the 
circumstances and conditions under which stock¬ 
holders and security holders w’ho do not appear 
upon the books of the comj*nny as trustees, hold 
stock and securities in a rapacity other than 
that of a bona fide owner: and this affiant has no 
reason to believe that any other person,^ associ¬ 
ation, or corporation has any interest direct or 
indirect in the said stock, bonds, or other securi¬ 
ties than as so stated by him. 

6. That the average number of copies of each 
issue of this publication sold or distributed 
through the mails or otherwise, to paid subscrib¬ 
ers during the twelve months preening the date 

shown above is . 

(This information is required from daily, weekly, 
semiwcekly, and triweekly newspapers only.) 
(Signature of editor, publisher, business manager, 
or owner) H. Gernsback. 

Sworn to and subscribed before me this 1st 
day of October, 1948. May Parisi, Notary Public. 
[Seall 

(My commission expires, March 30, 1949) 

DECEMBER. 1948 




SOUND EQUIPNENT, 
SOUND VALUES 
RADIONIC'S 

FREE CRTMOe 


SENSATIONAL TUBE OFFER! 


niKS 


by famous manufac¬ 
turer. Brand new tubeal No 
•urplus! Kvery tutie iinti 
vldually tcsio«l .nnd 
standanl ItMA guaniiitt-o. Vc.iir 
money )>.*)< k If any tube falls 
to Bive (‘(inuilolc satispK .. 


IRS GSK7GT t2S07CT 
1S5 GSQ7GT 3SL6GT 
LT4 6VSGT 3SW4 
1S4 GX5GT 35ZSGT 
S,nTf, 12AT6 SOBS 
^hAiI, 12BA6 S0L6QT 
huEh 12BE6 6SA7qT 
4H.aCT 12SA7CT 
^.HhCT 12SJ7GT ••OC 
4.;?j7CT12Sk7Gt each 

CONDENSERS 

Brants New StockI (No 
Government Surplus) 

FAMOUS MAKE 
kLiCTROLYTI-C (Tubulars) 
m»d 25v 30c 

]iC- 20 mfd - ISOv 4Sc 

ea 30 mfd . ISOv 55c 

B. mfd (iO 450 v 35c 

Ji2 mfd ^ 450v 40c 

EC mfd • 450v SOc 

a A mfd 4S0v SSc 

RARER (Tubulers) 

.± rT.fd SOOv 15c 

.l^5 i»fi1 SOOv 13c 

.^1 frAii • GOOv lac 

-Oils infii 600v 9c 

^TORE OPEN DAILY 9 toG—SATUR 

Minimum order 53.00. 20% deposit. 


RADIONIC fauimmiomfMMY 

17* HAMAW If.. HIW TORN T. N.T. 

IrihmB rhanlri Inlr^^d- 

TsI. WOnh ?-D4iP a Cnhli ^CMAMLLOt" 



■ RADIONIC EQUIPMENTCO., Dept. 1012 
J 170 Ntssau Strsot New York 7. N. Y. 

I Send at once your free catalogs, •upploments and bar* I 
I gain lists as Published—Hutilie products of leading | 
I manufacturers of radio*electronic parts and equipoicnt. | 

J NAME . j 

■ r.O. BOX or STREET . ■ 

I I 

I TOWTS’ .. . ST\TE. • 


(set Started in Radio 


10 “HOW-TO-DO-IT” BOOKS 

Get a solid foundation in radio hv 
means of Uicse lOe timely text booKs. 
Earh rlearly wrttien. nrofuaely Ulus* 
traied, eimtains over I.S.OOO words. 
You'll be amaxed at Die wealUi of 
Information parked into these bandy 
hooks. Kxretlcnt for reference—Ideal 
for technical library. Your money 
back if not aatlaned. 

5 BOOKS (or SOc 
10 BOOKS (or $1.00 
Sent to You Postpaid 



No. 1—Mow To Make Four 
Doerle Short Wave Sett 
No. 2-.Mew To Make The 
Most Ropular AIbWave 1 
and 2 Tube Roceivdfs 
No. 3—Alternatins Current 
for Besinnere 
No. 4-^AII About Aortal# 

NO. S—aeginner** Radio Die. 


tionary (Leading Terms) 
No. •—Mow To Nava Fun 
With Radio 

Mo. 7— MOW To Rood Radio 
Diagrams 

No. S—Radio for Roglnnor* 
No. 9—SimRia Cloctrical Ck* 
pari meats 
No. lO—Telovlaion 


Remit by chock or oaoney order—reeleter letter If You 
Sund coah or etampa. 


RADIO PUBLICATIONS 


25A W««t B’wty. 


New York (7) 


-FCC LICENSE TRAINING- 


Sui-cessful radio operators are skilled technicians— 
aide tn troubleshoot and repair sudden e<iulpment 
breakdown*. \MICI .‘sn'FriAl.rlZKD TR.XTNIXC; pru- 
cides lilt- e*'«i<ntial practical exberience and theoretical 
knowb dttc. before selerting a teclinleal school inves¬ 
tigate how thoroush its training la. Inveutlgate WIK'I 
.SI*ECI.ALIZED TRAlViXr, metliwiu — and compare. 
.«end for Bulletin “Y*’. Approved for Veterans. 

Western Radio Communications Institute 

341 west EiBhtMnth St.. Le« AnoalM IS, Calif. 


HoiiirwMS Make Good in at 

SrH- EADIO-TELEVISION 

Direct from HoHysrood, BerTO<«entcr of broodaatlnR, Tele. 
rlBion. Radio and Bound actlvltlca, cornea R*T.A*b timo- 
pre>ven and homo training. Here at last—May to 

learn, home Inntnaetlon that quickly qualiflca you for 
etcady. rood*pay Joba or your own Radio buatnesa. lO big 
kits of radio parts given at n« extra charge. Get foil de- 


RAOIO TRAININD ASS'N OF AMCRICA. Oept. RtL 
■•20 Nallywood Rlvd. Haltywood 2R, Calif. 


Arc YOU Fixing ftadici 
this New, EASY Woy? 


r 



sensational—NEW! 

FM A TELEVISION 
catmode - RAY 
STETHOSCORE 
only S89.9S. Qet mani 
— fe . 


ual 


fuil details. 


REMARKABLE 
NEW FEILER 

“STETHOSCOPE” 

Method Guaranteed 
to Lick Toughest 
Jobs! 

Why let old-fash ioniu 
serrleing methods -'bd 
equipment hamper your 
lerrielng ability? Tlioit- 
lands of radio senlceiucn 
—many with little c.\ 
I>«rieno«>—ar© already fixing radios this remarkatile. 
“automatic” way. It's aa simple as .V.ILC. bi-cuu!*© 
Stethoscope Servicing is the newest, most basic 
method YH deuiaed to simplify all repairs. Stethc* 
scope Servicing Is guaranteed to spre.l-up and Irn- 
proce your seirlclng ability or your nioney wiil be 
refunded. You owe it to yourself to find out lioW 
you, tw. can begin cashing in. Steilioscopes coiiie in 
a wide rariely of prices from 19.85 to 189.93. Tlurc's 
a Stethosetoe to meet every need. Don^ delay—suid 
coupon today. 

New Technical CDCir f 

Manual I IVCEi I 

”Tho Inside Story” contains valuable 
hlnta and tips. This new complete 
iUustratt-ii ‘JS-page tecliiiical manual 
tells the inside story of an amazing 
new Servicing methoil—alsi> con¬ 
tains many valuable hints and 
kinks for every radio serviceman. 

Send 3c stamp to cover liandling 
only—tiiiinual FBEK. 

^ DON'T DJLAjr—MAIL_COUP^N 

FEILER ENGINEERING CO., DeDt. I2RE8 | 
945 Georgs St.. Chicago 14, III. | 

I'ieaSe rusli FREE manual ”The Inside Slciy”. I | 
enclose stamp to cover haiidllQg <M)ly. | 

Name .* 











rm 91 At ms timc,, 
CUTS tow TAF€ costs 
m MAtf ? 

Wfilf! iL-dAy foi hecTimic-fl I liit-ralu rig. 


[JlpufiSi Coif, ov Antiici | 

398-10 Broadway New York 13, N.Y. 


WE ARE 
LOOKING FOR 
TUBES! 

WHAT HAVE YOU GOT? 

Interested in small or large quantities of all 
types of Transmitting, Industrial, and Recc-iv* 
ing Tubes. Send offerings to: 

T. L. BLACK. WHOLESALE TUBE DIV. 

NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St„ New York 6, N. Y, 



%9.9W 

RRAIXY WORKS—Ulk and hear 2-10 
mlloa or more — FITS IN VOtTl 
POf'KFT! VaM flaahllght batter 
Anni'T SIZE Of 2 packs ciga- 
RKTTF.S! Wt. 1 t.B. CClin SI flU 
(rash, oherk or MO) 

(•1.52 C.O.D.) for KZ to read plan-^ 
-- ■' assembly ins., plrturev and parts 

price lists with DETAILFJI CATALOGltr: OM 135 OTH- 
FJt PROnUCTS SUCH AS; tfl.OO refunded on parts or¬ 
der) .3-tubc Pocket Radio Ctirar Box Transmitter, Da*n 
Car Transmitter, Radio Door O^ncra. 

MOTOR INOUSTRIES, D#pt. CW-ia, Kearney. N>br 
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XMAS SPECIALS 

’ TiS" J||.^ 

^ 1.95 

~——I 

COMPLETELY WIRED, 
VOLUME AND TONE CONTROLS 

Set of 3 tubes; 50L6. 3SZ.1. 12A6.._II.IU 

Output trans. 50L6.SD 

Vis Mejr, vol, control with sw.. 

I" pm speaker . .yi 

i" pm speaker .. .. ..s, 

C ' pm speaker .. _ ’!!.. 1 

fx4" pm speaker . 1.33 

pm speaker .. ........ 3.19 

Webster pickups . I.T'J 

Astatic Cartridges L-70A!. L-26 'a ! '' ^! L.i'j 
Alliance motor & Turntable . J.&i'j 

VM #400 INTERMIX CHANGER_24.^5 

G.E. Reluctance CartridKe. 

Phono Pre>Amplifier complete with 

tubes ... . . 4 , 9 fi 

Phono Oscillator complete with tubes.. 4.52 

Oscillator Coil, 12SA7 . ti 

Slow Speed Motor and T,T. 3.89 

Slow Speed Pickup with Perm. Needle 3.89 

All prices r.O.B. N.Y.C.—On C.O.D. 25«/o Deposit. 
Write for free catalog. 

THE ROSE COMPANY 

SI Park Place, Oepl. C, New York 7, N. Y. 


•MICRO-GROOVE- 


'SARVI" PHONOGRAPH 


Play Micro-Groove 
& Standard Rec¬ 
ords With This 
Dual Speed Phono¬ 
graph 


SPECIAL 

$ 39.90 




tADIOMEN! ELBCYRICIAN^ 




; I 


Keres a PUACTlCAJj get nf radio buokg Just off the 

priss. Gives you ■know how' on everything ij 
Kadio fixlay Itasle nrfrieiples to ■ -itvd i . Teh-rl 
sioii and P .M lanv xHisiruot, install service 

Ulustr.itIons'. 

ner laoo paKes. Ideal for reference or hmne train 
Inc. To prmc !if)w raliiablc iheso cieat lio*»ks can he 
I.-! you. I 0>I1P will give yoti a FKKE c..p 3 S our 
N»*w lUdio Diacrams Explained" 
for lofAinc over the " \ ol. .Set. tiKPKIl l,lMITFt> 
VtT NOW ^ We -xin send you -5 . 5. sit \ = 
IT.IKI) I'llArrHWIj ]tAl>I() for 7 days FIIFEVx 
anifnalioii tocetlier with Itadio Olacrarns Loi>k set 
o.« fw ; .lay, ir j„, Ilk, II „„,l »15 ’a.h!^OT tt 
after 7 days and 13 monthly tint 11 ia paid 

If you don't want the sit - o^iu. 

return It and you ov\i'. 

XOTIIING. Either way you 
keep Iiiacrams Rook Free 
SENT> NO aMONEX : Cnij 
|x>n asks to see 
Iwoks free and 
Kct vonr cift iMiok 
for doinc it! Send 

I VbUUdH. £21*220 NOW I __ 

I Educational Book Publishing DivfsTon~n 

I COYNE ELECTRICAL & RADIO 

. SCHOOL. Oeot. 98.TI. I 

I 500 South Paulina St.. Chicago 12. INtnots | 

OK. Send im*. postiuid. t'oyne’s new 5 volume set 
‘ APFMED I'RArTlfAl. UADIO * for 7 Days FllKI] I 
TitiAl, per your offer. .Vlso ^end. absolutely FKKE. 
"ir.O New lladio Diacrams Explained" as a gift. | 
Name.... 

ADDRESS 




Has Iiual .speed motor and dual crystal pickups. 
Powerful 3'tube hi fl ampliher with volume A l>ass 
ronirols. Heavy 5' I’M spk. 9 Tone Leatherette Carry- 
ins Case. W'e absolutely guarantee this to meet with 
your satisfaction or your money back in lO days. 
AuLcniatlc Switching front D-F to Regular Model JII-S 
IIT V XC. Weight 15 lbs. 

Model DA-2 Same t'aie as above. Flays New MLcro- 
groove Hecords only. Attaches to your phonograph, 
radio or console. 117V AC. Special $18.90 

Remit in Full and We Pay Pottage 
CHRISTMAS SPECIAL 
I’ortahlo IMtonograph. ii! Tubo Amp. ri" S|ik. High 
iMitmii Clays lleKUlar HT A 12" 1 A 

Records .... ^ I J 

PHONO AMPLIFIER 

3-TUnE AC-DC 
Wired and Tested $1.69 
S at $1.49 
Volume and Tone Con¬ 
trols. Uses 12A6^ 35Z5. 
50L6. 

Set of 3 Tubes . ..$1.05 

Output Trans. .35 

5' Alnico Spk. ... 1,19 

PHONO OSC-2TUBE 

W'lreil A Tested. I‘see 35Z5. 12.SA7 
1 Tubes $1 i;i) . 

ALLIANi l- \lof(»R8 . 7,r.O 

\sTATh- L-70 1’1CKU1'> .. i 79 

VtlLF.MK CttNTUOLS 500M 19c— W'..S. (.Switch) .29 
\M-K\\A I'ltIM & sFC *2 

mil FT -in OIIM l.l..\h IN |■^;5 

I’FIUIKT VAHIAHLE ('DN'1>—3tir» MFD 59 

« l-r>c|I Itl TTD.V SWITCH. .39 

25% on C.O.D. orders. Orders Filled as Received 
FREE CATALOG D—JUST OUT. 


AISCO ELECTRONICS 

WHOLESALE DlSTHIDUTdnS 
35 WeM Briadwiy, N. If, |, N. f. 



$2.75 


TALK ANYWHERE 

Instantly To Anyone 

with Inter-Talkie! Just Pu«h but¬ 
tons and Ulk to or from 7 differ. 
-»nt places! Not a nhone—loud room 
•ulumc—no electric **pluo-ins” or 
tubes needed! .sit or hang it! 
.Simple and «|Ulck ti» h<>ok up. 
Tor homes. offices.r oui v 


free details todayl | EACH 

MIDWAY SALES CO.. OePt. RE-12. Kearney. Nebr. 



.AGE 


I 

I __ 

• I 

i TOWN. .ZONE . STA TE . . ^ 

EASYTOLEARNd^ 

It Is easy to learn or increase speed 
with an Instructograph Code Teacher. 

Affords the Quickest and moat prac¬ 
tical method yet developed. For be¬ 
ginners or advanced students. 

Available tapes from beginner's 
alphabet to typical messages on all 
subjects, speed range 5 to 40 W*PM. 

Always ready—no URM. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher "if* 
literally takes the place of an open h • a*- 
etor-instructor and enables anyone to . 

Irani and master code without fur- 

aesistance. Thousands of successful operators have 
nequirtd the code" with the Instructograph .System. 
Write today for convenient rental and purchase plans. 


JNSTRlfCTQGRAPH CGMPAIVY 


4701 Shgridaa Rd.. Dept. RE. Chicago 40. Hi. 






HEADSET H-16U SPECIAL 

8000 ohm Dual. Headset H-lfi/l’ 
—most seiisltlvo phones built — 
noiseproof—may he used as a 
sound iKHvered intercom—.VI •.o 
used with simple Xtal to iiniko 
a corn 1)1 eto riullo receiver—liKlit, 
durable, efficient. iiiolde<l. soft 
netipreno earcups, sliapcd to 
.snugly and coniforlal*ty eii- 
Velope tlic entire car. Kveryone DICANh NFVV. 
l'onil>lei» with illustrated manual. Send money 
ntdiT or check today. tt 1 QQ 

Special per pair . 

_Plus 25e each for pgstage_ 

ATTENTION Amateurs- 
Experimenters-Inventors 

Cut your eost on radio supplies and equipment in 
half. Clip coupon today. 

Hundreds of "hard to get" war surplus Items along 
with the best in slantinrd brand e<inibmeni—all at 
great saUngs to you. I,et us know your particular 
reduirements. IM.MKDIATE DP:MVKnY. _ 

PLEASE PUT MY NAME ON YOUR MAILING 

LIST FOR SPECIAL BULLETINS. 

NAME . 

ADDRESS . 


...ZONE. 


CITY .STATE. 

NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New York City 6, N, Y, 
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Kook Kevicws 


UNDERSTANDING TELEVISION, by Orrin E. 
Dunlap. Jr. Published by Greenberg, New i ork, 
N. Y. X 8 inches, 128 pages. Price $2.50. 

Written to explain television to the 
layman, this book be^rins with a brief 
historical survey, then tells the reader 
in general terms “what you see by tele¬ 
vision.’’ 

Containing a large number of excel¬ 
lently reproduced pictures of equip¬ 
ment and of telecast scenes, the volume 
consists mostly of an easy-to-read dis¬ 
cussion summarizing, in effect, the 
popular-tyi)e articles and news stories 
which have appeared in recent years 
concerning television’s entertainment 
value and future. Included, too, are 
brief stories of behind-the-scenes op¬ 
erations, a glossary of technical terms, 
and a bibliograi)hy, as well as a chap¬ 
ter on “What Performers Should Know 
About Television,”- /?. //. D, 

RADIO STATION MANAGEMENT, by J. Leon¬ 
ard Reinsch. Published ii> Harper & Brothers. 177 
pages. 5M: x X'At inches. Price $3.50. 

Standard practices of the broadcast¬ 
ing industry are set forth in this book. 
Though the material is reasonably coin- 
l)lete, it is difficult to see how anyone 
unfamiliar with bruadcasting could get 
from the text more than a sketchy idea 
of operating a station; those with 
broadcasting experience are already 
familiar with almost all of the mate¬ 
rial presented. 

No technical information is included, 
but brief listings of the duties of chief 
engineer and operators are given, to¬ 
gether with sample forms for program 
and transmitter logs, trouble reports, 
preventive maintenance, and the like,— 
R. H. D, 


ELECTRONIC INSTRUMENTS. (Volume 21 of 
the M.l.T. Radiation L:ib<»r:itory Series) edited 
by Ivan A. Greenwood. Jr.. J. Vance lloldam. Jr. 
and Ituncan Macrae. Jr. Published by Mefiraw- 
Hill Hook Company. SV-: x 9% inches. 721 pages. 
Price. $y.00. 

The electronic instruments discussed 
are those of most imiiortance in radar 
and allied t*leclroni( applications. The 
instruments are divided into four 
classes: electronic computers, servo¬ 
mechanisms, voltage and current regu¬ 
lators, and pulse te.st equipment. 

The material is illustrated with form¬ 
ulas, mathematical examples, charts, 
and schematic and lilock diagrams. A 
number of the schema!ics cover existing 
equipment and are c<im])lete with parts 
values. 



SugoeHted by Carlton Phillips Coming, N, T, 

DECEMBER, I 


This book is of major interest to de¬ 
sign engineers and engineering students. 
Much of it is also worth-while reading 
for experimenters and persons working 
with specialized electronic equipment. 
—R,F.S. 


ELEMENTS OF ACOUSTICAL ENGINEERING, 
by Harry F. Olson. Second Edition. Published by 
D. Van Nostrand Company. 539 pages, 6x9 
inches. Price $7.50. 

This standard work needs little com¬ 
ment, except to report that it has been 
revised and modernized throughout. 
The second edition is 195 pages longer 
than the first. This increase appears 
thi oughout the book, each chapter con¬ 
taining more subject matter than its 
first-edition counterpart. 

Two new chapters, “Underwater 
Sound” and “Supersonics and Ultra¬ 
sonics,” have been added. Supersonic in 
this case refers to any sound of very 
great intensity. 

The illustrations have also been re¬ 
vised and increased in number. Out of 
the 342 illustrations in the second edi¬ 
tion, 145 are new ones. 


TEI.EVISION SIMPLY EXPLAINED, by Maj, 
R.ilph W. Hallows, Published by Chapman and 
Hall. Ltd.. London. 5x8 inches, 198 pages. Price 
9 shillings sixpence. 

Major Hallows’ genial style of writ¬ 
ing and his facility for lucid explana¬ 
tion are familiar to Radio-Klectronics 
readers. Both are apparent in this ele¬ 
mentary television book. Much of the 
geniality has been sacrificed, however, 
to compactness, since a complete ex¬ 
planation of the workings of television 
has been compressed into less than 200 
pages. 

Not a manual for technicians, the book 
was written to answer the layman’s 
questions about picture transmission. 
Though the impression sometimes exists 
that laymen cannot understand any 
phase of electronics without long study, 
it is hard to see how a clearer, more 
readable explanation could be written. 
The author begins with a chapttM* en¬ 
titled “Sound and the Ear—Light and 
the Eye” and carries the reader in logi¬ 
cal se(pionce through every principal 
phase of television. 

Perhaps it is the plentiful use of 
analogies that makes things so clear. 
Undoubtedly, large contribution was 
made by the author's self-discipline; 
though obviously thoroughly schooled in 
the subjec't, he allowed himself no as- 
sumi)tions of knowledge on the reader’s 
])art, but followed his theme from be¬ 
ginning to end without an unfilled gap, 
reciting in a few places some of the 
sinqilest facts known to radiomen but 
which are not known to non-technical 
readers. 

As a result, a reading of this book (a 
one- or two-evening project) will prove 
to be an cxcc'llent antidote for the feel¬ 
ing of wonderment existing in the minds 
of many members of the viewing public. 
And technical men who have not pre¬ 
viously worked with television will do 
well to begin their studies with this 
volume, using it to obtain a preliminary 
eagle’s-eye view before settling down to 
more specialized study of the subject. 
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SPECIAL FOR 

SCHOOLS 



KO^IN CORE 

»iOLDEIt 


59^ 


lb. 


SIPPLIED IN 1 or 5 ll». SPOOLS 

ALSO 

ESICO SOLDERING IRONS 

60 WATT, LIST $2.95, YOUR COST $1.77 
100 WATT. LIST $3.95, YOUR COST 2.36 

Brooks Radio Disl. Corp. 

80 VESEY ST., Dept. 5. NEW YORK 7, N.Y. 


MIND POWER. 




i FREE BOOK 

I Develop your personal, creative power! Awalen 
the silent, sleeping forces in your own conscious¬ 
ness. Become Master of >our own life. Push 
aside all obstacles with a new energy you have 
overlooked. The Rosirrucians know how, and 
will help you apply the greatest of all powers in 
man's control. Create health and abundance for 
yourself. Write for Free book. “The Mastery of 
Life.** It tells how you may receive these teach, 
ings for study and use. It means the dawn of a 
new day for you. . . Address: Scribe R. R. S 

ROSiCRUCIANS 

SAN JOSE (A.MORC) CAI.IIOHNIA 



PURCHASED DIRECT PROM U.S. GOVERNMENT 

All .Tin.-tioiirs «ii<l |»rofo,.SK(n;,U sliould h.ivv It. The 
l*owiT .Supply and 4 high speed Edyerton Plash Tubes. 
Pli«vtie .Senled, I'nhrojikalile; l.i$rhl nut;>ut ItO Wntt 

sorn. 2 t'oiuleiiserv. fct.tl r>U mf»l. iiiixte li> he use*! 

wii)t n.itlrric»i. hut we furtti-vh without extra chanfe 
all p.'iris. Ri‘fleiM<<rs. foiineetors, Coni*. 

.St^art'K .’iMil TransfonniT with I)ta$rramx and Inxtrtic- 
tioriK to fONVKUT lo MO Volt A.C.t 


with a 


BRAND NEW—NEVER BEEN USED 


68^ 

All complete 


A terrlfle war surplus baroain while they last 
CINEX INC. (Dept. ER| 165 W.461h Sl-.N.Y. 19. N.Y. 



Made Faster and Easier 

Be first tti learn the new prlnt€»l-clrruli methods. Moat new 
radinx have |>art1y printed eirruita. Paint worklnir cirruttx 
over your rouKh xketrhes. Kits of enmluetor and rexistor 
palntK; standard $3. Super 93 <has silver paint). Complete 
repair aii<l dexitm Inxirurtlonx. Quantity disrtmntx. Iliirh 
inxtrurtion value for eolleire«. Free nrice lixtx and litera¬ 
ture. Juxt eneloMe caxh, M.O. or COD plus 2S''V with name 
and addrexx. and thix a«l with kit dcsircfl underlined. 

MICROCIRCUITS CO.. Dept. 2C. New Buffalo. MIehlian 


94S 


Printed in the U.S.A. 
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TRANSMITTING 



STYLE 




STYLE "B" 



STYLE "C 



STYLE "0»' 




CONDENSERS 

^ SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 

We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for Immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 
fine nationally known manufacturer* 

Despite the unusually low prices, these mica condensers, like all Wells Com¬ 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 
requirements. 




Cap 

Mid 


Wrkg. 

volt. 


Price 

Each 


STYLE ’’AA” CONDENSERS 

.04 1000 $3.50 

.02 3000 4.50 

.002 35000 15.00 

STYLE "A** CONDENSERS 

25MMFD 10.000 $1.65 


STYLE • 

^0000425 

.00005 

.00007 

.00003 

.00004 

.00009 

.000091 

.000107 

.0001 

.00015 

.00015 

.0001 

.000175 

.0002 

.0002 

.00022 

.00025 

.0003 

.00036 

U)004 

.0004 

.00047 

.0005 

.0005 

.00055 

.00056 

.00056 

.000625 

.0007 

.00075 

.0008 

.0008 

.00095 

.001 

.001 

.001 

.00125 

.0011 

.0015 

.0015 

.0018 

.002 

.002 

.002 

.0024 

.0024 

.003 

.003 

.004 

.005 

.005 

.0056 

.006 

.0068 


B'* CONDENSERS 


5000 
3000 
1140 
3000 
3000 
3000 
3000 
3500 
3000 
6000 
5000 
5000 
3000 
1430 AC 
5000 
5000 
5000 
300( 
5000 
3000 
5000 
3000 
3000 
5000 
5000 
3000 
5000 
3000 
3000 
5000 
5000 
3000 
5000 
4500 
3000 
5000 
2000 
5000 
3000 
5000 
2000 
3000 
5000 
6000 
3000 
5000 
3000 
5000 
3000 
2500 
5000 
3000 
3500 
3000 
3000 


$0.80 

.75 

.70 

.75 

.75 

.75 

.80 

.85 

.85 

1.15 

1.05 

.85 

1.05 

1.00 

1.05 

1.05 

1.10 

.95 

1.10 

.95 

1.10 

1.00 

1.00 

1.15 

1.15 

1.00 

1.15 

1.05 

1.05 

1.15 

1.15 

1.00 

1.15 

1.25 

1.15 

1.30 

1.10 
1.35 

1.10 
1.40 
1.10 
1.10 
1.40 
1.75 
1.15 
1.50 
1.60 
1.70 
1.50 
1.40 
1.70 
1.30 
1.45 
1.40 
1.45 


Cap 

Wrkg. 

Price 

Cap 

Wrkg. 

Price 

Cap 

Wrkg. 

Mfd 

volt. 

Each 

Mid 

volt. 

Each 

Mfd 

volt. 

.01 

2500 

1.60 

.005 

1250 

.45 

,001 

600 

.01 

5000 

1.95 

.005 

600 

.35 

,0012 

600 

.0125 

6000 

2.00 

.0051 

2500 

.65 

.0015 

1200 

.02 

3000 

1.70 

.0051 

1200 

.45 

,0018 

1200 

.025 

2500 

1.60 

.0056 

2500 

.65 

.002 

2500 

.047 

2500 

1.75 

.0056 

1200 

.45 

,002 

1200 




.006 

2500 

.65 

.002 

600 

STYLE 

'*C" CONDENSERS 

.006 

1200 

.45 

.0022 

2500 

.000005 

2500 

$0.40 

.0068 

1200 

.55 

.0022 

1200 

.00005 

2500 

.40 

.007 

500 

.35 

.0022 

600 

.0001 

2500 

.40 

.008 

1200 

.45 

.0024 

1200 

.0001 

1250 

.35 

.009 

600 

.50 

.0025 

2500 

.0001 

600 

.25 

.01 

2500 

.60 

.0025 

1200 

.00015 

2500 

.40 

.01 

1250 

.45 

.0027 

1200 

.00015 

1250 

.35 

.01 

600 

.40 

.003 

1200 

.000175 

2500 

.40 

.015 

1250 

.55 

,003 

2000 

.000175 

1500 

.35 

.015 

600 

,35 

.00375 

1000 

.0002 

2500 

.40 

.0175 

1200 

,55 

.0039 

1200 

.0002 

1500 

.35 

.02 

2500 

,65 

.004 

2500 

.0002 

600 

.25 

.02 

1250 

,45 

.004 

1200 

.00022 

2500 

.45 

.02 

600 

,35 

,004 

600 

.00022 

1250 

.35 

.025 

1250 

,55 

,0044 

600 

.00024 

2500 

.45 

.03 

1200 

.50 

,0043 

1200 

.00025 

2500 

.45 

.04 

1200 

,55 

,0045 

600 

.00025 

1200 

.35 

,04 

1000 

,45 

,0047 

2500 

.0003 

2500 

.45 

,04 

600 

.35 

,0047 

1200 

.00039 

2500 

.50 

,047 

1200 

,50 

,005 

2500 

.0004 

2500 

.45 

,047 

600 

.40 

,005 

1250 

.0004 

1200 

.35 

,056 

1000 

.55 

,005 

600 

.0005 

2500 

.45 

,06 

1000 

.50 

,0051 

1200 

.00051 

2500 

.55 

.073 

500 

,40 

,0051 

600 

.00056 

2500 

.55 

.09 

1000 

.55 

,0056 

1200 

.000575 

1500 

.60 

,09 

600 

,45 

,0056 

600 

.0006 

1250 

.45 

,1 

1000 

,60 

,006 

1200 

.0007 

1250 

.45 

.1 

600 

.45 

,006 

600 

.0008 

1250 

.45 




,0068 

1200 

.0008 

1000 

.35 

STYLE 

**D*' CONDENSERS 

,007 

600 

.00085 

1200 

.40 

,00004 

600 

$0.20 

,008 

1200 

.001 

2500 

.55 

,0001 

1250 

.25 

,008 

600 

.001 

1200 

.40 

,0001 

600 

.20 

,009 

600 

.001 

600 

.35 

.00015 

1200 

.25 

,01 

1250 

.0011 

2500 

.55 

.00015 

600 

.20 

,01 

600 

.0012 

1250 

.50 

,000175 

1000 

.30 

,01 

2500 

.00125 

1200 

.45 

,0002 

1200 

.25 

315 

1250 

.0015 

1200 

.45 

.0002 

600 

.20 

.015 

600 

.0018 

1200 

.50 

,00025 

2500 

,35 

,014 

600 

.002 

1200 

.45 

,00025 

1200 

,25 

.0175 

600 

.002 

2500 

,55 

.00025 

600 

.20 

.02 

2500 

.0022 

2500 

.60 

,0004 

2500 

.35 

.02 

1200 

.0022 

1200 

.45 

,0004 

1200 

,25 

.02 

600 

.0024 

1200 

.50 

.0005 

2500 

.35 

.022 

1200 

.0025 

1250 

.50 

,0005 

1200 

.30 

,025 

1200 

.0027 

1250 

.55 

.0005 

600 

.20 

,025 

600 

.00275 

1200 

.60 

.00051 

2500 

,35 

.03 

1200 

.003 

1200 

.55 

,00052 

2000 

.35 

,033 

1200 

.0035 

2500 

.60 

.00055 

2500 

.40 

,04 

1000 

.00375 

2500 

.65 

,00056 

1200 

.35 

,04 

600 

.00375 

1000 

.45 

.0006 

2500 

.35 

.047 

1200 

.0039 

1250 

.55 

.0006 

1200 

.25 

.047 

600 

,004 

2500 

.60 

.0006 

600 

.20 

,056 

1000 

.004 

1250 

.45 

.00065 

€00 

,25 

.06 

1000 

.0043 

2500 

,65 

.0007 

600 

,25 

.073 

500 

.0045 

1000 

,45 

.0008 

1000 

,35 

.09 

1000 

.0047 

1250 

.55 

.00085 

1200 

.35 

.09 

600 

.0046 

500 

,45 

.001 

2500 

,40 

,1 

1000 

.005 

2500 

,60 

.001 

1250 

.35 

.1 

600 


Price 

Each 

.25 

.30 

■35 

.35 

.40 

.35 

.25 

.40 

.30 

.25 

.25 

.40 

.30 

.30 

.30 

.40 

.40 

.40 

.45 

.35 

,25 

,25 

.35 

,30 

,40 

,30 

,40 

,30 

.25 

.35 

,30 

.35 

,30 

,35 

,25 

,35 

,30 

,35 

,30 

30 

,40 

,30 

.50 

.40 

.30 

.35 

.40 

.50 

.35 

.25 

.35 

.35 

.25 

.35 

.35 

.35 

.30 

.40 

.30 

.35 

.40 

.30 

.45 

.35 

.50 

.35 


This Is only o portlol llttlnp. Write or wire for Information on types not shown and for receiving set micas 
and silver micas. 






We advise distributors to order Immediately from 
this ad. Our standard |obber arrangement applies. 


Monufocfurors and Oisfribufors: Write for 
our comp/eto Mica Condenser Listing 
No. W3A» 


320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL. 
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Get Ac(|naintefl with the 
Little Fellow 

with the BIG 

Advantages 


s 


Offers These BIG Advantages ... 



The siriall size ol llie Vlallory Mi<l*reIrol lels you service porlahics, aulo 
radios and small A(M)(^ recidvers which re^niiic corilrols. 

The uni<|ue sliafr design of ihe Mallory JVI idjcclrol saves iiislallalion lime 
wilh all ivpes of kiiohs. 

Electrical characleristics Id yon nse ihe Mallory Miiljzetrol lo re|>laee 
iVs* iis well as controls. Slocks are hirlher reduceil because 

no special slialls are needed. 


Ilolh merliiinically and eleririrally, 
the Mallory \lidj:elrol is amazingly 
(inict. Tests |>rove il stt/ys <|riiet! 
And the Mallory Midgrlrol oUVrs 
nine all nav features. 

h‘s ihti \Ef^ Stttmhtnl in V.tirinm 
Cnnlml*. SfC Voiir .Mjillory <lislrilMili>r. 


• NEW SIZE 

• NEW DESIGN 

• NEW SHAFT 

• NEW EXTENSION 

• NEW SWITCH 


• NEW ELEMENT 

• NEW CONTACT 

• NEW TERMINAL 

• NEW TWO-POINT 

SUSPENSION 



P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 










Sell more service . . . sell more RCA tubes... by displaying 
this dramatic 8-color, 22" a 28'^ girl poster. 

In miniatures... it’s RCA! 


The TREND IS TO MORE MINIATURES ... in 
midget and auto sets . . . FM and TV receivers . . . 
commercial and industrial equipment. 

Whether miniature, or metal, or glass . . . RCA pro¬ 
vides you with the greatest line of tubes to sell... and 
the outstanding line of sales promotion displays to 
help you sell them. 

When you push RCA tubes you’re selling the brand 


that holds No. 1 customer acceptance. RCA tubes help 
your business grow because they build store traffic . . . 
lead customers to count on you for rf//their radio needs. 

So . . . Push RCA Tubes and n atch your business growl 
For full details on sales promotion displays, see your 
local RCA Tube Distributor today. 

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 



TUme DEPARTMENT 

RADIO CORPORATION of AMERICA 

HARfllSOM, MA 






